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A McGRAW-HILL PUBLICATION 


New tricks to heat 
exchanger design. 


What makes a good 
vibrator set-up? 


Use statistics to 
speed up your work. 


How to simplify 
your cost estimates. 
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Evaporation: methods, 


problems, equipment. 


ONE DOLLAR 


i 


BEFORE...AND AFTER. Jelly candy is now produced 
the Charms 


continuously at Company — 
with one VOTATOR Heat-t fer unit 





pen kettles. The process was oe 


asd technical assistance of Charms 


ducts Inc., a company with 


developments. 
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Continuous processing know-how... 
by Girdler 


Continuous processing of food or chemical products is the key 
to production efficiency. It assures a uniform product, and 
improves quality control. It eliminates product handling and 
reduces labor and floor space requirements. 

Girdler has developed continuous processes for a wide variety 
of products . . . and offers unit responsibility for design and 
construction of processing facilities. If you process liquid or 
viscous materials— from axle grease to baby food—you can 
use Girdler’s experience to your advantage. Call the nearby 
Girdler office today. 


th GIRDLER Cpstio. 


LOUISVILLE 1, KENTUCKY 


VOTATOR DIVISION: New York, Ationta, Chicago, San Francisco 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco 
in Canada: Girdler Corporation of Canada Limited, Toronto 


THIS IS 


GIRDLER 


GIRDLER DESIGNS processes and plants 
GIRDLER BUILDS processing plants 
GIRDLER MANUFACTURES processing apparatus 


VOTATOR DIVISION: 
Complete Edible Oil Plants 
Continuous Processing Apparatus for... 


Strained Food Shortening Textile Size 
Salad Dressing Bakery Ingredients Shaving Cream 
Soup Confectioneries Lubricating Grease 
Margarine Citrus Concentrates Paraffin Wax 
Lard Chemicals Resins 

Paper Coating And other Products 


GAS PROCESSES DIVISION: 


Sulphur Plants 
Acetylene Plants 
Ammonium Nitrate Plants 
Hydrogen Chloride Plants 
Carbon Dioxide Plants Catalysts and Activated 
Gas Purification Plants Carbon 

Plastics Materials Plants 


Chemical Processing Plants 
Hydrogen Production Plants 
Hydrogen Cyanide Plants 
Synthesis Gas Plants 


THERMEX DIVISION: 

High Frequency Dielectric Heating 
Equipment Applied to... 

Rubber Drying and Curing 


Foundry Core Baking 
Plastic Preform Preheating 


Wood Bonding 
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Heat Technology 


Once every year we go all-out to 
prepare a special issue on some unit 
operation or engineering subject of 
broad and basic interest. 

Last year it was Process Instrumen- 
tation in May; this year it'll be Heat 
Technology in June. 

Our Heat Technology report will 
pretty well cover the subject—the pro- 
duction, containment, transport and 
transfer of heat and cold over the en- 
tire range of industrially used tempera- 
tures. Purpose of the report is to give 
the engineer an over-all survey of all 
the basic methods he can use to solve 
any process problem that involves heat 
or cold. 

One unique feature will be a folded 
chart in color to shows the industrial 
“thermal spectrum” and how it fits 
into chemical processing methods. 
This chart, we believe, will prove to 
be every bit ax popular as last May’s 
“Elements of Process Instrumenta- 
tion.” 

Watch for our June issue and its 
special 48-page report. 


R CALLAHAM, EDITOR 


...... New tricks to heat exchanger design. 


This time Author Gilmour spills his bag of 
tricks on how to design a heat exchanger when 
one fluid undergoes a change in phase—such as 
in heaters and condensers. Use his shortcuts and 
you can do it in half the time it takes by the 


usual methods, he says (Feature Article). 


ws 


Next time try out statistics. 


You'll be surprised how often they can speed 
up your everyday work—and make it more accu- 
rate, too. In this article (first of a series) Authors 
Ferencz and Lloyd give proof of the pudding 
with more than a dozen down-to-earth examples 


(Feature Article). 


ad 


Simplify your cost estimates. 


How? Just by using the proper nomographs. 
Here’s how you can show a complete economic 
picture without having to use reams of graphs 


and tables (Feature Article). 


Please turn page 





The low-down on evaporation. 
Yes, here it is. Author Lindsey’s re- 
port covers the newer as well as standard 
types of evaporators. It reviews energy- 
saving methods, defines the most com- 
mon evaporation problems—then points 
out what you can do about them 
(Feature Report). 


ad 


New process for acrylics. 

Here is how Rohm & Haas now makes 

acrylic monomers directly from acetylene 

and carbon monoxide. It’s a lot cheaper, 

they say, than the older ethylene-base 
process. (What's Happening ... ). 
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Tower uses kinetic energy. 
Result: A fast-moving, horizontal, 
vapor-liquid mixing action across the 
contact plate surface. Fast startup, high 
throughput, no dead zones. It’s the new 
Kittel contact plate and here are the 
details (Process Equipment News). 


ws 
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CHEMENTATOR 


WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


New Process for Acrylics 

How’s Industrial Research? 

Dow Cleans Its Own Tank Cars 
Bacteria by the Bagful 

From Pollution to Profit 

Giant Pots Feature Integrated Al Plant 
Liquid O, Unit Travels by Air 


PRO AND CON 


FEATURE ARTICLES 

Electrolytic Process With Promise 
Erich Konrad 

Simplify Your Cost Estimates 
L. Lynn and J. R. McKlveen 

What’s Chemical Engineering’s Outstanding 
Achievement? 

How to Plan Power Distribution 
W. B. Wilson 


Frederick Marich 

Shortcut to Heat Exchanger Design—Ill 
C. H. Gilmour 

Next Time, Use Statistics................... 219 
P. Ferencz and B. H. Lloyd 


Design of Cooler Condensers for Vapor-Gas 


G. H. Bras 





EDITORIAL VIEWPOINTS 
PLANT NOTEBOOK 


Paper Diaphragm Starts Siphon for Corrosive 


Liquids 
Renzo Volterra 


FEATURE REPORT 
Evaporation 
' E. E. Lindley 


PROCESS EQUIPMENT NEWS 
Tower Utilizes Kinetic Energy 
Flow Rate Controls Pumping 
Process Analyzers Use Infrared 


PRODUCT NEWS 
Maybe Tires Will Outwear Autos 


PICTURED FLOWSHEET 
High Purity Liquid SO, 


YOU AND YOUR JOB 


CORROSION FORUM 
Stainless Steels 


QUOTES, EXTRACTS AND DIGESTS 


Common-Sense Corrosion Control 


CHEMICAL ECONOMICS 
Plastics on the Move 


TOMORROW'S TECHNOLOGY 
New Feeder for Loose Solids 
Stronger Gypsum Plaster 

’ Your Checklist of New Patents 
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Can spray drying give your product a new form, more 
: markets, or a big boost in profit potentials? Does 
your product have a chance to share in these exciting 
new advancements? The answer could be yes! Swenson 
spray drying research has helped many leading com- 
panies climb to new sales records. The list includes 
such fast moving money makers as instant coffee, 
plastic powders, paper coating materials, antibiotic 
fermentation residues, and petroleum catalysts. 


Next could be your own product! The quickest way 
to find out is to test it in the Swenson full-size spray 
dryer. You'll get the facts . . . and you'll get the 
benefit of experienced analysis and engineering by 
the leader in spray drying advancements. Talk spray 
drying with Swenson today! 


(01 For Your Product / 


PRODUCTION BASIS TESTING FOR FACTS- 
NOT GUESSWORK! 


The Swenson Research Laboratory Spray Dryer is com- 
mercial-size . . . the results you get from experimental 
tests, in barrel or carload lots, will match those of actual 
production conditions. You'll know the facts before major 
investment is required! 


ENGINEERING THAT HELPS YOU PLAN 
FOR PROFITS! 


Get the benefit of Swenson's combined experience in hun- 
dreds of successful spray drying applications! Swenson 
representatives are engineers equipped to help you in 
every phase of the spray drying problem... analysis, lay- 
out, design and manufacture of equipment and _ initial 
supervision of the job! 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue e Harvey, Illinois 





| SWENSO 


Proved: Engimtening. for the Process Industries 


. SINCE 1889 





Evaporators Spray Oryers 






A DIVISION OF 
WHITING 
CORPORATION 






Filters 


A@ Your WATCHDOG COMMITTEE on COSTS 


wl will approve 
SHOP FABRICATION OF PIPI 
f op awed , +» both quality and economy ’ are guaranteed. Piping is 


fabricated in Grinnell shops under ideal conditions, 





modern equipment, by personnel qualified in all classes of work. Price (determined 


in advance) includes competent engineering, scheduling and shop sketches, 


efficient material procurement. Grinnell supplies heat, light, power, 


water, compressed air, expendable tools and supplies. Grinnell shops have large 





——— ee 


Grinnell finances mater 


The customer pays for no waste material or spoilage. Shop fabricated piping is 


quirements of customer’s 





rigidly inspected and tested to meet exacting, re 


specifications and applicable codes. t is cleaned inside and outside and 


painted. Squared to standard dimension tolerances, sub-assemblies are erected 


at the job site more quickly and easily. It all adds up to this nee 
7 \ 


shop fabrication by Grinnell guarantees quality and economy. a % 
To 


—S Sais 


—— rT 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast 
‘oust Network of Branch Warehouses and Distributors 


pipe and tube fittings ° weld 
ing fittings . engineered eR 
volves °* ° pipe hangers and ; ar ar Seer eae RRO 
cary Sa ¢ Gellaeemsd Gee ponadee vat Wostng spelled = ee 





Grinnell Company, Inc., Providence, Rhode Ish = 





specialties * water works supplies 


industrial supplies ° 
Amco air conditioning systems 


Grinnell automatic sprinkler fire protection systems 
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exclusive 
Marley features ( 
that mean 


PERMANENT 
PERFORMANCE 2 


Improvement of performance and service life of the 
vital elements of cooling towers is a continuing project of 
Marley research and engineering. The results of this 
effort set the pace for the entire industry. 


Here are four advanced features that are incorporated 
into current Marley production.’ They are distinct 
achievements in cooling tower design, and, 

of course, are exclusively Marley. 


“Any cooling tower can be modernized with Marley design features. 


The Marle 
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Why you'll get 


BETTER FILTRATION 


now that NIAGARA FILTER is a division of 
AMERICAN MACHINE and METALS, INC. 


VERTICAL — for liquid 
clarification. 


NEW HOME of Niogara 
Filters will be this modern 
83-acre AM&M plant on 
the Mississippi River ut 
East Moline, Illinois. 


HORIZONTAL—for clarifi- 
cation and solids recovery, 


You have a large “plus” to gain from the new Niagara 
Filter administrative and manufacturing set-up. 

First and foremost, you'll get the same high calibre of 
engineering service as always; the same unique background 
of experience in filtration, applied to your specific pro- 
duction needs. 

Second, your new Niagara Filter will be better built than 
ever before. Niagara engineers and production men are 
now working with vastly improved manufacturing tools. 
They are already drawing upon the resources and skills of 
the AM&M production staff—backed by large, modern 
plant facilities that greatly simplify the job of building the 
right filter for your operations. 

Third, you'll get faster service. Your order will get into 
production days, even weeks earlier than heretofore pos- 
sible. You'll enjoy, that much sooner, the unusual labor 
and upkeep savings which Niagara Filters make possible 
in processing plants everywhere. 


Maagara filler DIVISION 


AMERICAN MACHINE and METALS, INC. 


SALES AND ENGINEERING OFFICE: 
(3087 Main St., Buffalo 14, N. Y. 


(Please address correspondence to above address) 


FACTORY: East Moline, Illinois 
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WHAT D0 YOU 


WANT IN A 
FILTER D 


oo 


‘/ A small size (18” x 28”) Bird 
Continuous Centrifugal Filter 
washes and dewaters salt crystals 
from an organic solution. It de- 
livers tons of salt per hour with 
only 3% moisture content. 99% 
plus of the organic material is 
recovered, using only 0.2 lbs. of 
wash water per Ib. of salt. 











ra 
A Bird Filter used on heavy NS 


war service on chemicals for ex- 
plosives has kept right on pro- 
ducing for mining industry needs. 
In ten years of steady operation 
the Bird has only been dis- 
mantled once and that only for a 
check up. 









































THOROUGH 
SEPARATION 


One small Bird Filter handles 
28.000 Ibs., dry weight per day 
of an important agricultural 
chemical. Feed consistency is 
32% solids. Temperature, 25°C. 
Solids discharge contains less 
than 5% solvent. Filtrate is es- 
sentially clear. 





BIRD MACHIN 


SOUTH WiALP OCS 
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Why not find out what the Bird Centrifugal Filter can do for you? The Bird Research and De- 
velopment Center is réady to provide pilot scale test data in advance of your equipment invest- 
ment. Findings will be unbiased because Bird builds all types—Continuous Centrifugal Filters and 
Classifiers, Continuous Vacuum Filters, Batch Centrifugals. 














CONTINUOUSLY 
DEPENDABLE 
OPERATION 





You put BIRDS in and they run 
and keep on running. Thirty- 
three Birds are now on the job 
for this one company on eight 
different materials. The first were 
put in ten years ago. Since then 
there have been eleven repeat 
orders. 




















E COMPANY 


MASSACHUSETTS 


dependable 
process CS [aes 
equipment ee ae 2 on Dae 


Switching System permits 


s 
bu It 0 ag ; continuous operation at 
full capacity A periodic 


condensate wash of al/ 


fit your pce moves chemical 
needs 


CONKEY EVAPORATORS 


FOR CHEMICAL PLANTS 


Conkey Long Tube Film Type 
Evaporator concentrates foam- 
ing liquids and heat-sensitive 
materials. Operates efficiently 
at extremely low temperature 
differentials. 





PROCESS EQUIPMENT, 
DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
Sales Office: 10 East 49th Street, New York 17, New York 
General Offices: 135 South La Salle Street, Chicago 90, Illinois 
In Conede: Canadian Locomotive Company, Ltd., Kingston, Ontario 
OFFICES IN ALL PRINCIPAL CITIES 
American Equipment: Turbo-Mixers ¢ Filters ¢ 
* Tanks * Bins * Dryers * Pressure Vessels 
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Chemical storage system using rotating Link-Belt screw conveyor, 19-ft. radius, with outer end suspended by trolleys from curved 
track. Link-Belt Bulk-Flo conveyor-elevators carry material from railroad track hoppers to hopper above pivot point of screw conveyor. 


There’s no substitute for “total engineering” 
in screw conveyors 


LINK-BELT integrates all screw conveyor—or system of conveyors—for your 
particular requirements. The right components are 


components to give you the right then selected from Link-Belt’s complete range of 


screw conveyor for your job types and sizes. 5 ae 
Link-Belt “total engineering” on your screw con- 


ERE’'S how “total engineering” works for you veyors is your assurance of efficient design .. . 
when you buy Link-Belt Screw Conveyors. balanced performance. 
First, conveying specialists analyze your problem. To benefit from Link-Belt’s materials handling 
Then, Link-Belt’s vast experience in design and experience and engineering service, contact the 
manufacture is at your command to recommend the Link-Belt office near you. 


LINK-BELT designs and builds all components 


SCREWS—tink-Belt makes 2 complete SHAFTS & COUPLINGS — Conveyor couplings 
AAA range of conveyor screws—Helicoid, Sec- and end shafts are designed for adequate torsional strength 
. tional Flight, Cut Flight, Ribbon Flight, and have jig-drilled coupling bolt holes for accurate align- 


Paddle type and other special types for such ment. 
diverse applications as feeding, conveying, mixing, agitating, stirring, 


blending, etc. 

° TROUGH ENDS—steel or alloy metal plate or cast 
trough ends to match all trough shapes, provide required 
shaft bearing support and alignment. Seal glands to pro- 

HANGERS—aAvailable in a variety of styles and tect bearings, if required. 
mountings, with various bearing materials and steel or 
cast hanger frames. 











DRIVES — Link-Belt designs and builds many 

forms of drives to suit specific conditions — En- 
. closed gear, Electrofiuid, P.1.V. variable speed, and 

TROUGHS—tink- Belt builds flanged, angle 1 Wk} «chain drives of various types. 

flanged, flared, rectangular, dust -seal, jacketed and 


drop-bottom types in steel or alloy metals. Variety of my 

connections, supports, covers and clamps offers added C Kc 

design flexibility. 5 a 
Corrs + 


SPOUTS & GATES—Pisin discharge spouts can SCREW CONVEYORS eee 
‘ LINK-BELT COMPANY: Chi , Indi i Lh i 

be fixed or detachable. Discharge gates, flat or curved Atlanta, Houston 1, Mleompele 5. tos, =< i, honey a 33° 

slide, can be hand or rack-and-pinion operated. Seattle 4, Toronto 8, Springs (South Africa). Offices in Principal Cities, 
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SIMPLIFY. 


Respiratory Protection 
and Inventory with the AO R5000 





(One Face Mask— Seven Sets of Cartridges 
Do Work of 7 Respirators) 


If yours is a multi-respiratory hazard operation, you can streamline the 
protection problem and the equipment needed to meet it by concentrating 
on the AO R5000. This twin cartridge respirator converts to many types 


of protection by interchanging the following cartridges: R55—For workers who are exposed both 
to organic vapors and all dusts. B. M. 2305. 








R56—F or fumes produced in welding, burn- 
ing, smelting and refining. B. M. 2163. 





R51—For light organic vapors and gases | ®53—Forcombined acid and organic gases 
of paint spraying, degreasing, dry clean- like carbon tetrachloride and acetic acid. 
ing. B. M. 2304. 





r50—For combination of all dusts, toxic, 
pneumoconiosis-producing, nuisance. 


B. M. 2156. 





R52—For acid gases, and mists of plating RS4—For protection against low or nuis- 
operations, pickling tanks, etc. ance concentrations of ammonia. 











AO’s Industrial Vision 
YOUR NEAREST AO SAFETY PRODUCTS REPRESEN. Program Increases Pro- 
J uction, ecreases 
TATIVE CAN SUPPLY YOU WITH THE FACE PIECE Sonien. Cami 
AND COMPONENTS REQUIRED TO MEET YOUR for booklet, “Improved 
SPECIAL NERDS. HE ALSO SUPPLIES INDUSTRIAL , Industrial Vision”. 


SAFETY GLASSES AND PROTECTIVE CLOTHING. 


Me atin i ( rt ‘ 











SOUTHBRIDGE, MASSACHUSETTS » BRANCHES IN PRINCIPAL CITIES 
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Only B. F. Goodrich makes 
the grommet belts that 


cut costs 20 to 50%! 


Save 3 ways! I nvestigate today! 
Write or maal coupon 


You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs 
because they need less attention. 

Patented grommet belts by B. F. 
Goodrich represent the only basic 
change since invention of the V belt. 
Belts last 20 to 50 per cent longer, de- 
pending on service. (The more severe 
the service, the greater the increase over 
ordinary belts.) Grommet belts have 
more rubber; they're more flexible, give 
better grip, less slip. 


What is a grommet? 
A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All cords put to work 


Each of the two grommets and every 
part of a grommet carry their share of 


‘ 
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the load. In ordinary belis under high 
tension the center cords “dish” be- 
Cause tension is greater near the driving 
faces. Dished cords are doing less work, 
not pulling their share. Grommet belts 
have no center cords, there is no dish- 
ing—therefore much more strength in 
proportion to cord volume—and less 
stretch. Grommet belts stretch, on an 
average, only about one-third as much 
as nt cola ali, 


Better grip, less slip 
Grommet belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip pul- 
leys better. Size for size, grommet belts 
give “% more gripping power, pull 
heavier loads with a higher safety fac- 
tor. Because there is less slip, there is 
also less surface wear. 

Send for proof 
Send the coupon for a set of reports telling 
users’ experiences and showing actual in- 


stallations where grommet belts outlasted all 
others. Some typical cases: 


“. .. within a few days ordinary belts had 
stretched . . . After six months of 24-hour-a- 
day service BFG grommet belts haven't 
stretched at all...” 

“Ordinary belts lasted only 5 or 6 weeks 
... B. F. Goodrich grommet belts are in 
their sixth month of service . . .” 

“Previous belts suffered from shock loads, 
wore out fast... BFG grommet belts have 
been in service 2 years with no shut-downs...”" 


There are hundreds of cases like these. 


They cost no more 


BFG grommet belts cost not one cent 
more than others. The savings they 
make for you are clear profit. They are 
made in C, D and E sections. They are 
patented by B. F. Goodrich. No other 
V belt is a grommet belt (U. S. Patent 
No. 2,233,294). 

Write, send the coupon or see your 
B. F. Goodrich distributor. (He will 
show you his “X-ray’’ belt that shows 
the grommet construction clearly.) 


gnomll oft 


B.E Goodrich 


FIRST IN RUBBER 


r 
| The B. F. Goodrich Company 
| Dept. CE-4 

| Akron, Ohio 


17 send set of reports telling users’ ex- 
periences and showing actual installa- 


tions proving that B. F. Goodrich 


grommet belts outlast all others. 


| 

| “oh 

10 Have distributor show me the “X-ray” 
| belt that shows how B. F. Goodrich 
grommet belts ar made. 

i 

| 

| 


|S RN sae RLISY 


Firm Name——__ 








Street Address 





City 
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S QUOTE 


P's diaphragm motor-operated Farris Flex Valve is 
a 


ndling a hard-to-convey, semi-solid slurry in a leading 
chemical processing plant. Before it was installed, other 
types of valves clogged after as little as a few hours’ 
service. Yet Flex Valve has performed perfectly for 
more than 3 years, in a 24-hour, 7-day-week operation. 
Many other Flex Valve installations have been giving 
trouble-free, continuous service for 15 years or more. If 
you have a problem in controlling flow of any hard-to- 
handle fluid, send for Catalog No. FL 382-A. 


Exclusive FLEX VALVE Features (Por'a & pot. Pending) 


@ Will outwear any metal 
valve on abrasive service. 
Proven minimum 11 to | 
life over metal. 


@ Full pipe capacity. 


@ Will not freeze up in 
outdoor service. 


@ Excellent control char- 
acteristics in first “% of 
travel. 


© Complete closure for 
bubble-air tightness. 

© Tight on grits up to Ye”. 
© No obstructions, pock- 
ets, or internal parts. 

@ Valve body available in 
pure gum rubber, neo- 
prene, butyl, buna-n, 
buna-s, food stock and 
special compounds. 
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Another new development using 


B. F. Goodrich Chemical + =: 


TH rigid polyviayt plastic pipe 
is doing a beautiful job of carry- 
ing highly corrosive, acidified dilute 
brine, where other types of hose or 
pipe caused difficult problems. 

For example, when rubber hose 
was used, it plugged up because the 
rubber particles carried in the brine 
tended to stick to the side of the hose. 
This meant dismantling and unplug- 
ging the hose about every three months. 

With metal pipe, the rubber par- 
ticles would stick to the welding. 
And another type of corrosion-re- 
sistant pipe was hard to install and 
broke easily. 

This rigid plastic pipe, made with 
Geon polyvinyl chloride resin, takes 


care of all those problems and more! 
Pipe like this can be made rigid or flex- 
ible, useful for underground or over- 
head piping to carry liquids or gases. 

It resists soil acids or alkalies and 
electrolysis. No protective coating or 
wrapping is needed. It can be made 


light enough for a small boy to lift . 


easily. Polyvinyl plastic pipe is four 
to six times lighter than steel pipe 
of equal rane diameter and wall 
thickness. 

To the economies in use and main- 
tenance, add the savings in racking, 
stringing, handling, freight and ship- 
ping costs with plastic pipe like this! 

It’s another example of how Geon 
materials help improve or develop 


x 


B. F. Goodrich Chemical Co. does not mahe 
this plastic pipe. We lupply the Geon resin only, 


products, and lower costs. Perhaps 
they can help you. For technical in- 
formation, write Dept. GE-4, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers ¢ HARMON: organic colors 
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Foiling the beetle with the half-billion bite! 


$500,000,000—that’s what those little beetles on the cotton 
plant above cost America in 1950. The boll weevil adds a whop- 
‘ ping $10.00 a year to the price every one of us pays for cotton 
. Producing four to five generations a season, the female 
boll weevil first destroys the flower buds of the cotton plant by 
laying her eggs in them; later generations deposit their eggs in 
the cotton bolls, where the ly grubs raise havoc with the 
silky cotton fibers. The boll weevil is probably the most destruc- 
tive of all insect pesis, and has forced large agricultural areas to 
abandon the growing of cotton altogether. 

Today our most effective weapon against this pest is the new 
insecticide BHC (benzene hexachloride). So great is the demand 
for it that the production of BHc increased 300% last year and 
now equals or exceeds that of any other insecticide. BHC is pro- 
duced by the controlled chlorination of benzene by means of a 
catalyst. Its commercial production is made more difficult by 
the corrosive qualities of the basic ingredients and the tempera- 
tures at which the catalyst operates. To handle these corrosives 
effectively, processors of this insecticide use many ALOYCO 
corrosion-resistant valves in the plants where they make BHC. 
Like the makers of benzene hexachloride, manufacturers of 


NEW YORK 1, N. Y. 
350 Fifth Avenve 


WILMINGTON, D' 
226 West Ninth St. 


PITTSBUR 
318 Investment Bidg. 


other insecticides such as ppt, Toxaphene, Rotenone, arsenates, 
and fluorides also depend upon ALoyco valves for the protection 
of their products. 

ALOYCO valves are supplied in stainless steel and other corro- 
sion-resistant alloys by the Alloy Steel Products Company, Inc., 
the world’s largest specialists in valves for corrosive service. 
Such concentration has developed a practical knowledge of the 
chemistry of corrosion, and produced the metallurgical and 
mechanical know-how to combat it. That’s why ALOYCO corro- 
sion-resistant valves are used by many leading firms in the 
chemical field . . . to handle anything from acetic acid to zir- 
conium tetrachloride. 

ALOYCO valves go hand-in-hand with chemical progress. 

If corrosives play a part in your business it would pay you to 
bring your problems of corrosion, contamination, discoloration, 
or temperature extremes to the Aloyco Corrosion Engineering 
Service. Our engineers and metallurgists will be glad to pre-test 
various alloys under actual line conditions; our long and diversi- 
fied experience in this field is available to assist you in selecting 
the correct valves and alloys to meet your particular require- 
ments. Write us about your own corrosive problems. 37 


ALLOY STEEL PRODUCTS CO., INC. 
1301 West Elizabeth Avenve, Linden, N. J. 
Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


ATLANTA, GEORGIA 
333 Condler Bidg. 


EL. ST. LOUIS, MISSOURI 
1221 Locust St. 


CHICAGO 4, ILLINOIS 
332 So. Michigan Ave. 


HOUSTON 6, TEXAS 

K. E. Luger Co. 

2716 Danville St. 

SAN FRANCISCO, CALIF. 
24 California St. 

LOS ANGELES 22, CALIF. 
5442 jillson St. 


GH 22, PA, 
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How do you measure the look in a puppy’s eye? 


The preliminary precautions have been taken. A well-recom- 
mended kennel. A healthy litter. A breed that takes well to 
youngsters. 


Now it’s up to the boy to choose. 
How will he decide? Perhaps by the look in a puppy’s eye. 


Chances are, you'll be buying Multiwalls soon again. 
You've done as every good buyer does. You've considered the 
reputation of the various suppliers. You’ve investigated the 
quality of their product. You’ve set down your specifications 
to the last fraction. 


Now you pause to think again of the fellow who will make 
the final choice—your customer. How will he decide? One 


consideration may well be “the look in a puppy’s eye.” To 
say it another way, the sales appeal of your package. 


Men who know Maltiwalls...who buy more than 85 
per cent of all Multiwalls made . . . give great weight™ to good 
printing and design. 

Union’s art directors have concentrated experience. They 
know how to give your Multiwall package the look it needs to 
stand out among competition. Volume purchasers of Multiwalls 
recognize this. They are calling on Union for a greater share 
of their Multiwall needs. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


* August, 1951 research study. 


UNION BAG @&@ PAPER CORPORATION @®@ WOOLWORTH BUILDING, NEW YORK 7 
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DED STROKE... 


fine valve. Write 








siem in the 


WW etemea vier sie beharesette bbete mre) mn aets 
700 Valve eliminates side thrust 


foypre) catele mae el=M-iicoeelE-tGN eo) oM-bete Us oLelace) colin cel 


upper 
Honeywell Series 
Dy su 


ontinuously 


bbe) oterclicte Mm oler-babere i. assuring 


practically frictionless response to the slightest changes 


in signal air pressure The Honeywell Series 700 wide 
band proportional valve comes in a full range-of 
tvles and sizes BS, S ov the features you look for in a 


day for your copy of' Bulletin 700 2. 
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Reineveld 
Centrifuge 


When you are faced with a processing problem 
concerning the separation of solids from liquids 
or the separation of two liquids, call on the test 
facilities of Heyl & Patterson and the 50 years 
of Reineveld’s centrifugal experience. 
Reineveld Centrifuge installations cover all 
types of products and difficulties from the fast 
dewatering of free-draining, large tonnage salt 
crystals to the extra-tough problem of 
dewatering Anthracene, a slow-draining, 


The 16’ Reineveld Labora- 
tory Centrifuge, installed 
in Heyl & Patterson's Re- 
search Laboratory. This 
model, particularly de- 
signed for laboratory test 
work, is a valuable tool 
in plant laboratories for 
testing and for improving 
plant processes. 


plastic-type crystal. 

This abundant experience, combined with 
actual tests in Heyl & Patterson’s testing labora- 
tory, could provide the very answer you are 
looking for. Or, if your work is confidential, 
we will gladly offer suggestions for centrifuge 
testing in your own laboratory. 

Whenever you are confronted with new or un- 
usual processing problems, remember Heyl & 
Patterson testing facilities. 


REINEVELD 
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CENTRIFUGALS 





DODGE-TIMKEN HEAVY DUTY 


CAPACITY! 
@ 
He LESS SPACE! 
LESS WEIGHT! 











A JOINT ENGINEERING 
BY DODGE AND 
R BEARING COMPANY 


®@ All-Steel construction 
® A new Timken bearing design 


® High radial and thrust opens Here are the bearings : : in pice 7a tenant 
& —_ m jobs. High radial and thrust capacities. 
Compact apeemeeniee dimensions Stamina to take heavy shock loads. And all- 

® Minimum weight with maximum strength steel construction packs this load-carrying 
capacity into less weight and less space. 


@ Fuily self-aligning with spherical outer race Engineers are already specifying “Dodge- 
Timken All-Steel’’ for some of America’s 


® Both expansion and non-expansion types largest projects. Write for details and de- 
livery dates, or call your Dodge Distributor. 


® Adapter mounting, proven through the years DODGE MANUFACTURING CORPORATION 
e Double piston ring seals 7 200 Unien Street, Mishawaka, Indiana 
® Sealed both on and off the shaft pn Ew i crea be 

by Dodge, he can give you valuable assist- 


@ Fully assembled, permanently adjusted, jubricated =| ance on new cost-saving methods. Look for 


his name under “Power Transmission 


and sealed at the factory Equipment” in your classified p! 


of Giewake:; Ind. 








FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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IT PAYS 
ALL WAYS 
TO BUY 
FRUEHAUFS | 


or Your Money 






Full Value F 


All The Features You Need 





Ost Dependable Performance 


reatest Operating Economy 


ost Experience 
Building Chemical Vessels 








& BUYING ANYTHING AT ALL brings up the 
question: ‘‘How do I get the best value?”’ Lowest price 
and greatest value seldom get together. When you buy 
a Trailer, for example, make sure its features measure 
up to your hauling needs. When comparing prices, be 
sure to compare specifications, too. 

We think that, comparing “specs,” you will always 
decide on Fruehaufs. That’s because Fruehauf gives 
haulers more value in a Trailer than anyone else possi- 
bly can. Fruehauf has the world’s most extensive facili- 
ties for low-cost, high-quality Trailer production. These 
savings are handed on to you, along with a Trailer that 
will do your job, do it best, and doit most economically. 

Fruehauf has a full line of Tank-Trailers that includes 
a specially-engineered unit for every type of liquid 
chemical. For worthwhile hauling savings, for ful! 
Trailer value, call your nearby Fruehauf Branch soon, 
or write for the free Tank-Trailer Catalog. If you are 
not already using Trailers, a Fruehauf salesman will be 


glad to estimate your possible transportation savings in 


a free ‘Transportation Cost Analysis” of your business. 


World’s Largest Builder of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 


DETROIT 32, MICHIGAN 
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“ENGINEERED TRANSPORTATION” 





F. A. Nicholson, Manager of Pressure Ves- 
sel Service, Inc., of Detroit, says this about 
his company’s new 3800-gallon Fruchauf 
Tank-Trailer, used for hauling muriatic 
acid to industries in the Detroit area: 
“Although Fruchauf’s price for this unit 
was not the lowest, the Trailer was de- 
signed to meet a// our hauling problems 
and needs. Our purchase was influenced 
by the integrity of the Fruehauf name, 
and the convenience of Fruchauf Factory 
Branch Service.”” The unit is frameless, 
and rubber-lined, with an outside 
coating of corrosion-resistant Epoxyn. 
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This LaBour self-priming cen- 


trifugal pump in a midwestern 
chemical plant handles filtrates 
containing sulphuric and lactic ~ 
acids, Operating conditions impose 
particular difficulties which demand 
the special ability of the LaBour. 


There is no steady supply of 
liquid. The intake is frequently 
pumped dry, starving the system. 
Still, the LaBour Type DPL pump 
is on the job continuously, priming 
itself and picking up pressure the 
instant liquid is again at hand. It 
repeats this cycle with simple, 
trouble-free dependability as often 
as necessary. 

Wherever you find the “impos- 
sible” jobs being done dependably 
and efficiently, you are likely to 
find a LaBour pump. Write for in- 
formation today. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE taBOUR COMPANY, INC. * Elkhart, Indiana, U.S.A. 
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EVEN plants are required to produce the 70 safeguard 


large line of CSC Chemicals. Yet, although e 
these plants produce different products—in 
different parts of the country—the purity of purity 
the output is uniform. And it’s kept that way e e 
—from plant to purchaser—in drums equipped 
with Tri-Sure Closures*. ane uniformity 
Commercial Solvents Corporation is repre- 
sentative of the large roster of leading ship- 
pers which are as exacting in the protection 
of their products as they are in their produc- 
tion. So they use Tri-Sure Closures to make 


sure that drum shipments are safe from leak- 
age, pilferage and contamination. 


Let the Tri-Sure Flange, Plug and Seal give 
you the perfected way—the proven way—to 
protect your products. Specify Tri-Sure 
Closures on every drum order. 


*The “Tri-Sure” Trademark is a mark of 
reliability backed by 30 years serving indus- 
try. It tells your customers that genuine 
Tri-Sure Flanges (inserted with genuine Tri- 
Sure dies), Plugs and Seals have been used. 


Always specify 


CLOSURES 
on drum orders 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
SAN FRANCISCO CHICAGO 
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Get These 4 Low Maintenance Features 


7 Wide Open Air Flow 


No enclosed external air passages to 
clog. Easy to clean with cloth, brush, 
air hose or vacuum, Simply remove fan 
cover and whoie radiating surface is 
exposed for inspection and cleaning. 


2 Cast Iron Construction 


Frame, conduit box and fan cover of 
cast iron resist corrosion. Fan is non- 
sparking, corrosion-resistant material. 
Well suited to outdoor operation, 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


3s Pre-lubricated Bearings 


Ball bearings are double-shielded type, 
aren Nay at the factory. Periodic 
ubrication is not required under nor- 
mal operating conditions, but provision 
is made for in-service lubrication if nec- 
essary. 


ET COMPLETE INFORMATION on 

Allis-Chalmers motors for indoor 
and outdoor chemical plant service — 
complete with Allis-Chalmers coordi- 
nated control—from your nearby Allis- 
Chalmers Authorized Distributor or 
District Office, or write for Bulletins 
51B7286 and 51B7149. Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Manval, 
magnetic and combing- 
tion starters; push but- 
ton stations and compo- 
nents for complete con 
trol systems. 


TEXROPE V-belts in 
oll sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 


PUMPS — Integral 
types from % In, 


to 72 in. dischergp’ 


and up. 
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Homogencously Lead Bonded Equipment 


Custom Built for the Processing Industries 













cf sagan rate ee cy 








ee. ees ~~ Tanks « Lead Coils 
oN a 2 ome Lead Covered 
, - _ Copper Coils | 





a Sheet Lead Linings 
Castings + Fittings 


"| -@.6. KELLEY & CO. 


wooo 
STEEL ENGINEERS DESIGNERS FABRICATORS . 
Fabricetion / “s 


\ AZ 96 TAYLOR STREET, BOSTON 22, MASS 


















WIDE VARIETY OF OPERATIONS... 


DISSOLVER 





CARBON DISULPHITE 


DILUTE CAUSTIC | XANTHATE & 


| DILUTE CAUSTIC 
oO 
\ 














































































































BALES BALE STEEP AND PRESS SHREDDER 
BREAKER 


® @) 
FitzMiry FirzMicr FirzMirr 
BALE BREAKER A. C. SHREDDER DISSOLVER 


(7 











The complete line of FITZMILL COMMINUTORS — HOMOLOIDS —’THERMINUTORS — RIVERS 
and TRITULATING units provide operations complementing each other for maximum performance. 


PREBREAKING ... CHOPPING ... GRANULATING ... SIZING... 
GRINDING . .. PUREEING ... PULVERIZING ... SMOOTHING ... 
INTIMATE BLENDING ... FINISHING ... THOROUGH WETTING 
... RECONSTITUTION ... WET GRANULATION...DRY GRANULA- 
TION...DISPERSION...DRY PRODUCTS,..LIQUIDS...MIXTURES 
... SLURRIES ... EMULSIONS... MILLING ... SUSPENSIONS. 


Stainless — non-corrosive -— dustless — temperature control — sterile — compact — 
maintenance free — abrasion resistant -— mobile. 


Write us for details... 


* CopyRiGHt 1989 


THs W. J. PILZPAT RICK CO. 1002 WEST WASHINGTON BOULEVARD 


CHICAGO » ILL. 
NEW YORK © BOSTON © PHILADELPHIA © SPRINGFIELD » SAN FRANCISCO * TORONTO » MONTREAL « COPENHAGEN «+ MILAN « CAPETOWN 
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Mighty Midget THERMOSWITCH” Unit 
bosses temperature in tight spots 


1. THE HEAT’S ON in this box making machine — heat-sealing 
box corners. Speed of boxes passing through determines de- 
sired temperature. Four Fenwal Midget THERMOSWITCH 
units control the four heaters precisely — yet must do their 
work in very tiny space. Only Fenwal Midgets could do it! 


aa ’ . ; 
3. THE SHELL TELL al THERMOSWITCH be- 
cause the shell itself is the heat-sensitive element. It expands 
or contracts instantly when a temperature change occurs, 
opening or closing electrical contacts. It is rugged, resistant 
to corrosion and vibration, compact and always dependable. 
This is why they are in use on so many control and safety 
devices, 


2, SHOULD OVERHEAT OCCUR in this transport plane’s cabin 
heater the Fenwal ae THERMOSWITCH Thermostat 
would detect it instantly and positively. It snuggles into a 
tiny space — the heating system’s fuel accessories box; meas- 
ures only 4” diameter by 314” but does its job like a Marine. 


4. FOR FREE BULLETIN on Fenwal Midget THERMOSWITCH 
units just write. It gives detailed information and engineer- 
ing specifications on this new versatile THERMOSWITCH 
unit for use in confined spaces. Fenwal engineers are glad 
to assist on your application problems. Write Fenwal 
Incorporated, 164 Pleasant St., Ashland, Mass. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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re-use positive’ safety... 
* ay 
é 


BalanSeal and FarriSeal 
Safety-Relief Valves 


(Pat'd & Pat, Pending) 


Eliminate all risk of failure—failure that 
might cost lives or severe damage to equip- 
ment. Rely on the only safety-relief valves 
guaranteed to provide positive protection, 
100% of the time, under all operating 
conditions. Farris safety-relief valves can’t 
stick, plug or corrode because the critical 
working parts. are completely isolated from 
the lading fluid—and they’re unaffected by 
back pressures in the discharge manifold. 
These unique valves are more economical, 
too, because they permit higher downstream 
pressure with smaller discharge piping. In 
many installations this saving in piping 
¢osts amounts to as much as 15 times the 
cost of the valves. You can’t go wrong 
with BalanSeal or FarriSeal Valves because 
they can’t go wrong! 


Technical manual, 51B, a treatment on Back 
Pressure Piping and Surge characteristics and 
76-page catalog is yours for the asking. 


* ASME-N.B. APPROVED 
(Certified for Capacity) 


ENGINEERING CORPORATION 
501 Commercial Avenve 
PALISADES PARK, NEW JERSEY 


Representatives in 
all Principal Cities 


AG@iliates: Farris Flexible Valve Corp. ® Farris Stacon Corp. © Farris Hydrolorque Corp. ¢ Farris HydroSecl Corp. 
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PREFORMED 
CATALYSTS 
to Fit Special 

Process Requirements 

for 
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TYPICAL CATALYSTS 


Aluminum Chloride Anhydrous 
Boron Fluoride Addition Compounds 
Boron Trifluoride 
Hydrofluoric Acid Anhydrous 

Alumina ie yet Cobalt 
Chrome Alumina “ Copper 
Molybdena Alumina Magnesia 
Tungsten Alumina Nickel 
Vanadium 





MORE THAN 15 YEARS AGO 


In 1938, Harshaw first began the manufacture of 
catalysts to customers’ specifications. From a few 
catalysts for a few processes in 1938, Harshaw has 
continuously magnified its efforts until at the present 
time we manufacture, to specification, dozens of 
catalysts for many different important manufacturing 
processes. We have solved many individual catalyst 
problems, and are ready to apply our depth of expe- 
rience and large production facilities to any catalyst 
development problem which may be presented to us. 


mm HARSHAW CHEMICAL ~. 


CLEVELAND 6, OHIO 


EXTRUDED 


CHICAGO + CINCINNATI + DETROIT - HOUSTON + LOS ANGELES - NEW YORK + PHILADELPHIA + PITTSBURGH 
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| This valve ; 
is packed with 
LO years’ 


experience 






OIC’s “7200 Line”, the bronze valve 
that 70 years’ experience built, 
incorporates the most advanced 
engineering, superior workmanship 
and the finest materials... its ugion 
bonnet, copper-nickel wedgé and 
long-wearing OIC Alloy 40 stem, 
for example. You see thedifference 
in the dependability, e¢eonomy and 
long, maintenance-free life which 
OIC Bronze Valves give you. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


ALVES --- FORGED & CAST STEEL IRON & BRONZE 
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CROUSE-HINDS 


Hazardous areas 
in this plant are 
lighted by 


ey LIGHTING FIXTURES 


Explosion-Proof 
and Raintight q 
Lighting E é 
Fixtures Ae " -» - EXCEED the requirements 


for service in 
highly explosive atmospheres 


To be safe for use in such locations, the fixture must 
operate at a temperature below the ignition temperature 
of the gas-air or vapor-air mixture. Also, the fixture must 
be so strong that it will resist internal explosions without 
damage and so tight that it will prevent the escape of 
flames or burning gases which might ignite the surround- 
ing atmosphere. 

: Crouse-Hinds EV Series explosion-proof and raintight 
Crouse-Hinds offers a complete line of industrial lighting fixtures meet all of these requirements 
explosion-proof and dust-tight lighting PLUS a wide margin of safety for extra protection. 


fixtures for use in hazardous locations Complete listings are in Crouse-Hinds Condulet 
where fluorescent lamps are desired. Catalog. 


CROUSE-HINDS COMPANY #4. 


Syracuse I, N. Y. Distribution 





TIVES 
— Corpus Christi— Richmond Va — 
‘Crouse-Hinds Company of Canoda. Lid. Toronto Ont 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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PIPE FITTINGS 





offer dependability 
safeguarded by 
advanced metallurgy 














Year after year...in all kinds of service... 
Ladish Controlled Quality Fittings set new 
standards of reliability. One reason is the strong 
reliance on technical progress. Every new facil- 
ity and advanced technique of modern metal- 
lurgy is fully utilized to develop desirable 
physical properties to maximum limits... while 
unrelenting test procedures continuously safe- 
guard metallurgical soundness and provide users 
with authentic data proving the complete de- 
pendability of every Ladish Fitting. 


TO MARK PROGRESS 








THE COMPLETE Controlld Yualily FITTINGS LINE 


PROD‘ICED UNDER ONE ROOF... ONE RESPONSIBILITY 


LADISH CO: 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices: New York e Buffalo © Pittsburgh « Philadelphia « Cleveland « Chicago « St. Paul 


St. Lovis ¢ Atlanta « Houston « Tulsa « Los Angeles e San Francisco « Havana ¢ Mexico City « Brantford, Ont 


ACSA eB‘220'4+¥: BOB ae, 3 
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STORAGE SILOS 








FULLER-KINYON 
PORTABLE PUMP 


BOX OR HOPPER-BOTTOM 
CAR UNLOADING STATIONS 
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speed and economy assured 


with Fuller-Kinyon 


Deep in the heart of Texas, this Fuller- 
Kinyon Conveying System is at work 
handling bulk shipments of pulverized 
phosphate rock from cars to storage, for 
a prominent chemical company. 


This same portable Fuller-Kinyon 
Pump, in addition to unloading from 
box or hopper-bottom cars, on adjacent 
tracks, and delivering to any one of 
three storage silos, can be moved on a 
track to positions underneath these silos. 
Connection is easily and quickly made 
to the silo to be emptied and material 
conveyed to any one of three widely 
separated process points in the plant. 


FULLER COMPANY, 


Advance designing makes this dual use 
of the Fuller-Kinyon Pump feasible. 


Conveying is done at the rate of 50 
tons an hour, with the longest conveying 
distance approximately 690 feet; to- 
gether with branch lines making a total 
of about 1070 feet. 


A Fuller Rotary Single-stage Com- 
pressor furnishes the necessary air to the 
Fuller-Kinyon Pump for conveying. 


If you handle bulk shipments of dry, 
pulverized materials it will be worth 
your while to learn about Fuller air 
conveying systems now. Write today! 


Catasauqua, Penna. 


Branch Offices 
Chicago + San Francisco + Los Angeles + Seattle +» Birmingham 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS - - - COMPRESSORS AND VACUUM PUMPS - 


P-147 
1844 


+ « FEEDERS AND ASSOCIATED EQUIPMENT 














A MESSAGE TO AMERICAN 


INDUSTRY ° 


ONE OF A SERIES 


PROSPERITY IN THE USA: 
How Deeply in Debt Are We? 


How prosperous are the people of the United 
States? Previous messages in this special se- 
ries have answered this question in part by 
recording the progress — relatively slow prog- 
ress—we have made in increasing both the 
income and the wealth per person in the USA. 

This fourth and concluding piece of the 
special series deals with the extent to which 
our prosperity should be discounted because 
it has been accompanied by an increasing vol- 
ume of debt. Many correspondents have sug- 
gested to us that an individual or a nation can 
temporarily increase prosperity by borrowing, 
but in so doing lives on both borrowed goods 
and borrowed time. Our purpose here is solely 
to throw light on the question of whether or 
not we are now in that unenviable position. 

On January 1, 1953, the total debt of the 
United States government and of its citizens 
was $627 billion, as shown in the table below. 
On its face, a debt of this magnitude, which 
represents about $3,900 of debt for each per- 
son, suggests that we are heavily debt-ridden. 


TOTAL DEBT — PUBLIC AND PRIVATE 





Federal government debt. ............0.+- $267 billion 
State tnd docal Gets. cis vesscaccecscnses 3%. 
Private debt 
Corporations «..sccescvsccssses eenvdesne 195 ® 
Individuals eeeeeeeeeeeeeeee eeeeeeeaeeee 135 bd 
$627 billion 








The burden of our debts, however, does not 
depend simply on their size. It depends in 
much more decisive degree on our capacity to 
carry the load successfully, This capacity, in 
turn, is partly a matter of attitude, and atti- 
tudes defy objective measurement. A commu- 
nity that gets very jittery about its debts has 
less capacity to carry its burden successfully 
than one that does not. But the accurate 
measurement of jitters, present or prospec- 
tive, still remains to be mastered. 


Capacity to Carry the Debt Load 


Nonetheless, it is possible to throw some 
light on our capacity to carry the debt burden 
by studying key economic elements that can 
be measured with some degree of accuracy. 
The following paragraphs indicate how some 
of these key economic elements stand. 

Compared with our national income, the 
total volume of our debts, public and private, 
is still well below the level of 1929, when it 
proved to be too big for the good of the coun- 
try. Our total debt is now 113% greater than 
the national income whereas in 1929 it was 
146% greater. 

There are several other cheering facts about 
our debts. One is a sharp decline in interest 
rates which makes the cost of carrying our 
debts relatively much less than it was in 1929. 
It took 8% of our total national income to 
carry our debts in 1929; it takes only about 
5% of the income today. 








More Cheering Facts 


We also have much more ready cash now 
than in 1929. Today individuals and corpora- 
tions hold a total of $269 billion in cash or 
its equivalent which is almost twice as much 
as the portion of private short-term debt 
(about $140 billion) that is subject to sudden 
demand for payment. 

Many students of the subject cite the rela- 
tively low cost of carrying our debts and the 
large volume of cash on hand, and reach the 
comfortable conclusion that our debt burden 
is nothing to worry about, In further support 
of this view they emphasize the fact that no 
important part of our debt is owed abroad. 
Hence, they reason there is not the danger, so 
conspicuous in Britain since the end of World 
War II, that our economy will be upset by the 
necessity of making heavy debt payments to 
other countries, 


Some Dangers of Present Debt 


However, the nature of our debts presents 
dangers that it would be foolish to ignore. 
This is true of both the debt of $267 billion 
owed by the federal government to its citizens 
and the $330 billion in private debts owed by 
some citizens and corporations to others. 

Public debt can be a dangerous kind of debt 
because government has the power to print 
money or to create its equivalent by expand- 
ing bank credit. Of the $215 billion that the 
federal government borrowed during World 
War II, over $90 billion was borrowed from 
banks. This was the largest single contributor 
to the inflation of prices that since the war 
has robbed the dollar of about half of its pur- 
chasing power, and thereby robbed the buyers 
of government bonds of about half the pur- 
chasing power these bonds were supposed to 
represent, 

If, as is quite possible, a new emergency 
should again require the federal government 
to borrow heavily while its debt remains so 
high, it is doubtful that the public would be 
avid to buy its bonds, Hence, the government 
might again be forced to resort to the infla- 
tionary process of relying on bank credit. 

Private debts can be dangerous if the people 


take on new debts more rapidly than is 
justified by the growth of business or by their 
ability to repay. Last year bank loans were 
increased by the imposing sum of about $642 
billion, which represents an increase of about 
11% in total loans outstanding. This is almost 
twice as much as the increase in the volume 
of business over the same period. Installment 
credit for consumers increased by $3 billion 
last year, again an increase in debt about 
twice as great as the increase in business 
volume in the fields where the credit was 
used. It is also the fastest rate of such growth 
in our history. 


Constructive Use of Credit 


So long as the expansion of credit does no 
more than keep pace with expansion in the 
volume of business, the expansion is construc- 
tive. Also, when credit is expanded to acquire 
resources and equipment that will enlarge the 
volume of business a little later, that use is 
clearly constructive. But when private credit 
expansion begins to run ahead of business 
growth, it is time for us to be heads up. Such 
credit expansion courts price inflation. It also 
creates a forced draft under business so that, 
if credit is cut off, there may be a painful 
drop. 

To give a summary answer to the question: 
Is the level of debt in the United States a 
danger to our prosperity? —the answer seems 
to be, “Not at the moment.” We owe nothing 
abroad, The interest burden on present debt 
is relatively small, and we appear to have the 
resources to handle the short-term debt. Yet 
both the total amount of debt and the recent 
rapid increase in total private debt, especially 
the latter, are enough to signal for caution. 
We need restraint on the part of business and 
consumers to avoid expanding private borrow- 
ing at an excessive rate. The federal debt needs 
to be reduced and put in more manageable 
form. If these things are done, we can proceed 
to build a sound prosperity. 


McGraw-Hill Publishing Company, Inc. 








Kent Refinery of Anglo-Iranian 
Oil Company on the Isle of Grain, 
below London, will be one of 
Europe's largest. The crude oil 
distillation plantand auxiliaries, 
shown here, have been com- 
pleted and will be followed by 
the catalytic cracking unit and 
the lubricating oil refinery now 
under construction. 








an 








LACING RESPONSIBILITY to BEST ADVANTAGE 


Work of the size and complexity of the new Kent Refinery, incorporating the 
latest technical developments, requires control and leadership woven together 
detail by detail. 


The Anglo-Iranian Oil Company determined products and processes, then 
placed the design of certain process units and the overall planning and erection 
management of the complete refinery in the hands of E. B. Badger & Sons Limited, 
affiliated with Stone & Webster Engineering Corporation. 


The coordination of advance planning, scheduling and construction 
management on a realistic pattern is a sphere in which the organization has 
long excelled. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


This 600-acre tract on a desolate, muddy 
isle once known as ‘‘ the last of England’’ 
had previously remained unchanged for 
about 2,000 recorded years 








Ilustratio two views of a 35 
ton Condens ey prior to partial 
disassembly for sh 





FOR CONDENSING 
REFRIGERANTS 


Designed for today’s water conservation requirements, and 
PON siB ILITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
SIN GLE RES meets the need for a proven, readily cleanable condensing unit. 
Wink: tile Dalbdie ef cildagneden ee The Vogt Condenser Tower consists of a multipass 
faces : straight tube condenser, a receiver, an oil trap, a cooling 
densers, assumes responsibility for engineer- tower, and a water pump. Removable cast iron heads permit 
ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 
D: ‘Water costs are extremely low since the cooling water is 
SHOP FITTED: recirculated continuously and requires only a small amount of 
es : makeup to replace losses due to windage and evaporation. 
a SE Hee Sule eamenty donee. Beyelse Condenser Tower units are available in capacities ranging 
no cutting or fitting of pipe. from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH DFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 





“you . : ‘ t : Sarco Balanced 


Pressure Thermo- 
static Steam Trap 
No. 9, available in 


can ee hed " sizes ¥2"' to 2" for 
tha | pressures to 300 


psi. Ideal for indi- 


: ly vidual trapping of 
ag as gia aguas process equipment. 


... says Mr. Paul H. Todd, owner of 
Farmers’ Chemical Laboratories, 
Kalamazoo, Mich. 


@ Mr. Topp has reference to the Sarco Bal- 

anced Pressure Thermostatic Steam Traps used 

throughout his efficient plant, equipped with 

the finest of modern processing machinery. 
He selected Sarco No. 9 because: 

1. Highest capacity per dollar cost. 

2. The large discharge valve is wide open 

when the trap is cold, assuring rapid air vent- 

ing for quick starts from cold. 

3. Small size, low first cost and minimum main- 

tenance make them ideal for individual trap- 

ping (a trap on every coil). 

4. No adjustments or valve and seat changes 

are necessary when pressures change. Fewer 

Spare parts to stock. 

5. Requires no special protection against 

freeze-ups when installed outdoors. 


For full information write for free Bulletin 
250-14 to Sarco Company, Inc., Empire State 
Bldg., New York 1, N. Y., ‘Represented in Vee 
principal cities. Sarco Canada Ltd., Toronto traps eng oe e 
8, Ont. balanced pressur ply line ; 

. Sarco ndenser © 


and condensate from and 60 
3 CARCI) saves steam 


large vocuu™ still with re Kalamazoo, Mich. 
improves product quality and output 


Chemical Laboratories, 


plant of Farmers 
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Parts of Du Pont ‘*Tefion” made for 
Eco Engineering Co., Newark, N. J., 
by U.S. Gasket Co., Camden, N.J. 


Better Things for Better Living 
o+ethrough Chemistry 


PLASTICS « CHEMICALS 


eliminate erosive pitting... 
mechanical seizure... 
thermal-shock 


In designing their ‘‘Allchem’’ positive displacement 
chemical pump, Eco engineers wanted an inert, non- 
contaminating material for packings, bearings and 
impellers. The material had to resist galling and 
erosive pitting . . . eliminate mechanical seizure and 
thermal-shock breakage. 

They found the answer for all three requirements 
in one material— Du Pont “‘Teflon’’* tetrafluoroethy- 
lene resin. ‘““Teflon”’ is inert to all chemicals except 
molten alkali metals and fluorine under extreme con- 
ditions. It has an extremely low coefficient of friction 
. . . bearings are self-lubricating. And ‘““Teflon’’ is 
mechanically strong . . . impellers withstand high 
tangential loads. 

Even when operated in acids, bearings of ‘“Teflon”’ 
are not subject to erosive pitting. The impellers of 
filled ‘“Teflon” won’t gall, shrink, swell, crack, or 
harden. Packings withstand high pressures and tem- 
peratures. According to the manufacturer, the use of 
Du Pont “Tefion’’ made possible ‘““—a chemically 
and biologically inert pump, suitable for the convey- 
ance of a large range of fluid chemicals, in the widest 
viscosity ranges.”’ And “Teflon” withstands steam 
or chemical sterilization. 

Du Pont “Teflon” has a combination of chemical, 
electrical, thermal and raechanical properties avail- 
able in no other single material. Perhaps it can help 
you improve or develop a product. For further in- 
formation, write: *REG. U. S. PAT. OFF. 


E. 1. du Pont de Nemours & Co. (Inc. ) 
Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, N. Y. 

7 S. Dearborn Street, Chicago 3, Ill. 
845 E. 60th Street, Los Angeles 1, Calif. 
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ELLIOTT Cenirifuga/ BLOWERS... 


These two Elliott single-stage blowers are installed 
in the new plant of a well known salt producer, Grand 
Saline, Texas. Each blower exhausts 15,000 cfm of 
brine-laden air from a salt filter, compressing from 
24.0 to 29.4 in. Hg absolute. To resist the corrosive ac- 
tion of the salt, special materials are used for the im- 
peller, guide vanes, inlet connection and backplate. 
The wide experience of Elliott engineers in applying 
centrifugal blowers to process needs, particularly 
where corrosive action must be met, has resulted in 
the selection of Elliott blowers for a preponderance 

The one-piece, open-type, radicl of salt refinery applications, as well as for other 

bladed impeller is carefully balanced difficult services. For full data on Elliott blowers, con- 

Se tact your local Elliott representative, or write Elliott 
Company, Jeannette, Pa. 


ELLIOTT Compaw 


CENTRIFUGAL BLOWER DEPARTMENT 





P3-1 
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a standby for nature 


—ready to meet 
“‘low-water’’ conditions 
at the flip of a switch 


tower was installed by a ma 
power company for the so’ 
meeting their cooling needs when 
level of the river drops too low. 


Sheathed with fire-proof asbestos board, 
this installation cools 50,000 gallons per. 
minute from 114° to91° F with a spray 
and evaporation loss of less than 2.5%. 


For power generation, oil refining or 
chemical production—year-round or inter- 
mittent operation—there’s a Foster Wheeler 
cooling tower to meet your particular 
requirements. Each tower is engineered and 
constructed to give you maximum 
performance at minimum cost. 
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when aff job takes guts 
here's # the gearmotor 
that has it.... 

















Here’s a Foote Bros.-Louis Allis Gearmotor 
Driving a pay-off reel at the new U. S. Steel 
Fairless mill. 

Rugged service and intermittent loading are 
characteristics of this job and the compact, 
low-cost, highly-efficient Foote Bros-Louis Allis 
Gearmotor was chosen because of its ability 
to render that service. 

These gearmotors incorporate Duti-Rated 
Gears, with file-hard tooth surfaces and ductile 
cores, assuring maximum strength with mini- 
mum size and weight. Available in single, 
double and triple reductions, to provide output 
speeds of 780 down to 7.5 r.p.m. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South “Western Boulevard °* Chicago 9, Illinois 


Pay-off Reel 
manufactured by 

The Aetna-Standard 
Engineering Co. 
installed in the 

Fairless Mill of the 

U. S. Steel Corporation 


FCDiES BROS. 


Galler Power Travitnooion Through Better Gea 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept.CE, 4545 S. Western Boulevard, Chicago 9, Illinois 
Please send me Bulletin GMA containing full information 
on Foote Bros.-Louis Allis Gearmotors. 

















DBD yo cncsccccsdinastanivctomiiilbionsccacunnhen 


City. 
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American industry is continually searching for new ways to stop 
waste and increase production and efficiency. A good example of this 
is the Koppers-Elex electrostatic precipitator. Shown below are a few 
typical ways industry uses them to combat waste. . . 


BLAST FURNACE GAS must be 
cleaned before it can be used 
as a fuel. Koppers-Elex elec- 
trostatic precipitators clean 
this gas to residuals as low as 
-002 grain per cubic foot. 


FLUE GASES from recovery boil- 
ers in pulp mills contain valu- 
able materials. Koppers-Elex 
electrostatic precipitators re- 
cover several hundred thou- 
sand dollars worth of these 
materials yearly. 


FLY ASH from power plants and 
factories may drop a blanket 
of dust extending three to five 
miles. Koppers-Elex electro- 
static precipitators stop this 
nuisance and preserve public 
good will. 


Guaranteed: All Koppers-Elex electrostatic precipitators are guaranteed to equal or better 
(under tests made by your own personnel) any efficiency or residual content you specify. 











ENGINEERS! You should know about these six design 
features of Koppers-Elex electrostatic precipitators! 


Kran has made sweeping improvements in electrostatic 

precipitator design! For example, double chambers eliminate 

expensive by-pass systems and the resultant loss of materials dur- RES 
ing inspection or maintenance. And re-entrainment is sharply re- 
duced because rapping is sectionalized. 

Successive collection zones are separately energized to provide 
maximum voltage for highest collection. And because each field is, 
in effect, a separate precipitator, the outage of one field does not 
stop gas-cleaning action. In addition, completely enclosed and com- 
pact “package” mechanical or vacuum tube power packs simplify 
installation and operation. 

Another exclusive Koppers feature is the drag scraper which 
provides continuous dust removal, eliminates plugged hoppers 
and prevents bothersome dust build-up. For detailed information AT BAIR 
on recovery, gas-cleaning or nuisance abatement results write at ft | t | P| nnt}) 
today to: Koppers Company, Inc., Precipitator Dept., 214 Scott (ewan emomernnaaneme re: >| 
Street, Baltimore 3, Md. : Reape teu 

¢— DUST COLLECTS 


AT BOTTOM 


a. 
KOPPERS - cae ELECTROSTATIC 
- 7 togoets PRECIPITATORS 
® 
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P““PLATES 

















Koppers Company, - 
Precipitator Dept., 212 Scott 
St., Baltimore 3, Ma. 





JENKINS PRACTICAL PIPING LAYOUTS 


SCHEDULE CF VALVE POSITIONS 
FOR COMPLETE CYCLE OF OPERATION 


E F 
Close | Ciose 


Close| Close 
Open | Open ' ri 


















































Close | Close : zeouite!i| 





INLET FOR SOFTENING AND 
RINSING OPERATIONS. OUTLET 
FOR BACKWASH OPERATION 


AIR RELIEF Lin 


INLET FOR 


el 


ze 
RAW WATER RAY: 
BRINE Togo) |. SOFTENER NO.1! 4 


OPERATIO 
BRINE INJE 


BRINE SOLUTION TO eo 


A 
INJECTOR DURING / 
BRINING OPERATIO! 


HARD WATER TO 
INJECTOR DURING 
BRINING PROCESS 


OUTLET FOR SOFTENING 
BRINING AND RINSING 
OPERATION INLET FOR 
BACKWASH OPERATION 


Diagram by Huxley Madeheim 
Consulting Engineer 


TREATED (SOFT) 
WATER TO USES 
AND STORAGE 


BACKWASH AND 
RINSE WATER TO 
ORAIN (IN FLOOR) 
FROM BASIN 


VALVE RECOMMENDATIONS 
For details of valves to suit varying 
Aist x see J L¢, Cai og 





How to plan a ZEOLITE (BASE EXCHANGE) 
WATER SOFTENING SYSTEM 


Diagram shows piping connections for a 
zeolite water softening system (removal 
of hard water impurities). Twin soften- 
ing units permit one to operate while the 
other is being regenerated, (replacing used 
sodium in the zeolite). 


The complete cycle consists of softening, 
backwashing, brining, and rinsing. After 
a certain amount of raw water has been 
softened, the sodium in the zeolite is used 
up. The process is then stopped by operat- 
ing the valves as indicated in the schedule, 
and the other softening unit is put into 
operation. 


The zeolite is regenerated, after the 
backwash operation (first step in regen- 
eration of softener), by replacing accumu- 
lated calcium and magnesium with the 
sodium by running through a brine solu- 
tion. The zeolite is then rinsed after 
correct amount of brine solution has been 
admitted, 
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The rinsing operation also removes any 
remaining brine, making the softener 
ready for re-use when needed. Depending 
upon the chemical composition of the 
water, either iron-body bronze-mounted 
or all-iron valves are recommended on all 
lines conducting the water before it is 
completely treated. 

Consultation with piping engineers is 
recommended when planning any major 
piping installations. 

To save time, to simplify planning, to 
get all the advantages of Jenkins special- 
ized valve engineering, select all the 
valves you need from Jenkins complete 
line. It’s your best assurance of lowest 
cost in the long run. Jenkins Bros., 100 
Park Ave., New York 17. 


Complete description and enlarged diagram of 
this layout free on Includ dditional 
detciled infor 

out No. 62. 





Simply ask for Piping Lay- 





RAW WATER TO SALT 
STORAGE TANK TO 
MAKE BRINE 


BRINE SOLUTION TO INJECTOR 


/ FOR ZEOLITE REGENERATION 





COPYRIGHT, 1952 — JENKINS BROS, 





JENKING VALVES SERVICE 





Fig. 651 1.8.8.M. Gate or Raw Water Supply 
Fig. 100 All tron Gate to Softener 





Fig. 651 1.8.8.M. Gate or Control of Cycle 
Fig. 100 All tron Gate Operations 





Fig. 651 1.8.8.M. Gate or Control of Cycle 
Fig. 100 All iron Gate Operations 





Fig. 651 1.8.8.M. Gate or Backwash Drain 
Fig. 100 All tron Gate line 





Fig. 100 All tron Gote ioaces Water 





Fig. 40-A All tron Gate Maer 





Brine and Rinsing 


Fig. 651 1.8,8.M. Gate Operation Drein 





Softened Water 
Fig. 651 1.8.8.M. Gate os 





Fig. 624 1.B. Swing Check or 
Fig. 85 All iron Swing Gate | Prevent Backflow 





Fig. 623 1.8. Swing Check or 
Fig. 85 All iron Swing Gate | Prevent Bockflow 





Fig. 106-A Bronze Globe Air Release 





Fig. 106-A Bronze Globe | Water Supply 


‘or Brine 





Fig. 743-G Bronze Nesdle | Pressure Gage 





Fig. 100 All Iron Gate — 0 Geonomeen 

















“ Brine to Measuring 
Fig. 40-A All iron Gate Tank 
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HERE’S “HEAVY DUTY 








Patterson 4. = 


A Ff ° | Mills grind many materials from Aluminum to 
TUBE Fst a 
MILLS 
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For Practical, Helpful Information On 
I. Mixing and agitating equipment 
2D. Vessels, tanks, reactors and process units 


2B. Heat exchangers 
Mh. Process plant engineering and design 


..ebe sure you receive these monthly bulletins 


It’s the type of engineering information you've asked for. 
Everyone seems to be most interested in the other fellows’ 
problems, and how they were solved. Curiosity? Maybe. 
But more likely there’s the hope of getting an idea that will 
help you with one of your own problems. 


It's something new for the chemical and process industries. 
ince you're not always free to have an Industrial Process 
Engineer sit down with you to discuss how I * P * E’s equip- 
ment is designed and built to solve particular processing 
problems, these bulletins present the kind of case-history 
information you want. 


Just send the attached coupon for your copies. And when it comes to 
DESIGN and/or FABRICATION of process equipment, check 1®* P*®E for... 
engineering design ... workmanship ... cost ... delivery . . . service. 


fF OP SSF SOO O8 SSS SSS SSOSSTOSHASSHEBSTEG 


INDUSTRIAL Process ENGINEERS 
2 Lister Ave., Newark 5, N. J. 


Please send me your engineering bulletins. 


| npusTRIAL 
Process 
FE Ncincers 


NAME; 





POSITION: 





COMPANY: 





2 Lister Avenue, Newark 5, New Jersey 
ADDRESS : 





Engineers, Designers and Manufactusers of Process Plants and Equipment 





id ied cise rend tsps ci 
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INQUIRE ABOUT 


Oronite 


POLYBUTENES 


a versatile chemical widely used to 
improve products and performance 
at reduced raw material costs 


Properties: Polybutenes are nearly water-white chemically 
inert liquids of moderate to high viscosity and tackiness. 
They have excellent aging characteristics—do not become 
gummy or waxy and do not harden, darken or change in 
any essential property over long periods of atmospheric 
exposure. Polybutenes can be readily emulsified using 
standard techniques and equipment. They are available in 
four grades, based on viscosity. Complete information is 
available in a technical bulletin sent on request. 


Detergent Alkane 
Detergent Slurry 
Detergent D-40 
Detergent D-60 
Dispersant NI-O 
Dispersant NI-W 
Wetting Agents 
Lubricating Oil Additives 
Cresylic Acids 

am j pee Gas Odorants 

y Paen EG. Bd Sodium Sulfonates 

Purified Sulfonate 
Polybutenes 
Naphthenic Acids 
Phthalic Anhydride 
Ortho-Xylene 
Xylol 
Aliphatic Acid 
Hydroformer Catalyst 
Dispersant FO 
(Domestic Fuel Oil Inhibitor) 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD OIL BLDG., LOS ANGELES 15, CALIFORNIA 
600 S. MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 


Ideal 
insulation or calking compounds 


Polybutenes are widely used in various insu- 
lating compounds by the automotive industry 
(1) to prevent rust and corrosion of metal 
chassis parts (2) to prevent rattles and squeaks 
as a “noise eliminator” between metal to metal 
surfaces. In the home appliance industry as 
an insulation compound medium against 
heat or cold. Compounds can be pigmented 
or used in natural color of the mineral filler. 


Electrical properties outstanding 


Oronite Polybutenes offer superior dielectric 
strength, low expansion coefficient and low 
power factors essential in paper-insulated 
electrical products. Because of their low power 
factor values over a wide frequency range, 
they are useful as a dielectric in condensers 
and capacitors. Accelerated aging tests show 
the great stability of this power factor over 
long periods of time. Their compatibility with 
many synthetic rubber and rubber-like poly- 
mers permits ready compounding for flexible 
insulations. 


Economical extender of rubber 


Polybutenes can be used as a rubber extender 
in the manufacture of rabber boots, garden 
hose, hot water bottles and a host of other 
molded rubber products. Besides extending 
rubber, Polybutenes plasticize the mass of 
rubber making it more pliable for easy mill- 
ing. Polybutenes are also used in milling up 
reclaimed rubber batches and have a field of 
usefulness in plasticizing various synthetic 


rubber latices. 
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install 


HAGAN RING BALANCE 
FLOW METERS 


Hagan Ring Balance Flow Meters give dependable readings over 


? [ / the chart range, and give good response at low flow rates. 
F Ou WMS ta The calibration may be checked under full static pressure con- 
ditions by a simple check-weight method. One man can check 
calibration in a few minutes. 


A The simplicity of design, coupled with sturdy construction, 
CC uUvacy assure long meter life and low maintenance costs. 

The Hagan Ring Balance Meter is the most versatile meter 
made. Whatever your metering problems, our engineers will be 


Dependa hi lity glad to show you how Hagan Meters can help you solve them. 


ope HAGAN CORPORATION 
Dur abi hi f ‘y HAGAN BUILDING ° PITTSBURGH 30, PA. 











‘e “| PY Hagan Corporation 
ers a } } ‘y Hagan Building 
. Pittsburgh 30, Pennsylvania 
Please send me further information on Hagan Ring Balance Meters. 





I am particularly interested in_EEE MUA SOS 
BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND POSITION 
AERONAUTICAL TESTING LABORATORIES COMPANY______ 
STREET AND NUMBER idiegti 
Win citiiicersincitinlinsaminisanenitis ' , ZONE_.___ STATE... 
CE-4 


1: Sane nen PE 
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Reduce slag ...increase production 


Ljungstrom 
Air Preheater 


gpanteeeeretr™ 
ew 


Slag — primary cause of reduced capacity — can 
be practically eliminated by the use of a Ljung- 
strom Air Preheater. 

That’s because preheated air mixes more thor- 
oughly with the fuel. Therefore, less excess air is 
required for complete combustion — and less com- 
bustible material is lost in the flue gases. 

Thus, with a Ljungstrom Air Preheater, there 
is less material present in the furnace for slag pro- 
duction. Oil tubes stay cleaner .. . longer. Stills 
stay on stream at top production for months longer. 

For example, a pipe still in an eastern refinery 

dropped from 16,000 barrels a day to 12,000 
because of slag. Now, with a Lijungstrom Air 
Preheater and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 
barrels. 
This saving alone can pay for a Ljungstrom instal- 
lation in less than a year. Add it to more economi- 
cal furnace design possible ... up to 20% fuel 
savings ... greater heat recovery even from low 
grade fuels .. . higher through-put — and you can 
see why the Ljungstrom Air Preheater is perhaps 
the most significant guidepost to economy avail- 
able today to refiners. 

For more complete details on what the Ljung- 
strom Air Preheater can do for you ... for an 
analysis of the heat recovery benefits attainable 
in your fuel burning equipment — call or write 
The Air Preheater Corporation today. 


* 
The Air Preheater 
4 The Ljungstrom operates on the continuous regenerative coun- 
Corporation ter-flow principle. The heet transfer surfaces in the rotor act 
as heat accumulators. As the rotor revolves, the heat is trans- 


60 East 42nd Street, New York 17, N. Y. ferred from the waste gases to the incoming cold air. 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 
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Midwest manufacturer saved enough in six months to pay for this two-unit 
Monotube installation. Solvents, formerly lost in processing, are recovered by drying. 





ROTO-LOUVRE 


Drum design provides 
aerated mass drying. 
Will not damage heat- 
sensitive materials. 
Gradual, positive heat 
transfer prevents case- 
hardening. Ask for 
Book 1911-B. 


MULTI-LOUVRE 


For rapid treatment of 
large quantities of ma- 
terial. Uniform, con- 
stant agitation promotes 
efficient, uniform dry- 
ing with minimum deg- 
radation. Ask for Book 
2409. 


MONOTUBE DRYER 


For small, inexpensive 
installations. Excellent 
for fine-particle mate- 
rials. Minimizes dust- 
ing. Equally effective at 
high or low tempera- 
tures. Ask for Book 
2413. 
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Here’s double assurance of the 
correct dryer for your process 


LINK-BELT builds 3 types 
..offers free testing service 


N° single dryer can meet all processing conditions—or dry every kind 
of material. That’s why Link-Belt builds three types of dryers— 
Roto-Louvre, Multi-Louvre and Monotube. Each has specific advantages 
... provides drying service that matches particular production processes. 
In addition, we offer a free laboratory analysis of your material. We'll 
test it by utilizing our laboratory facilities .. . work out’ procedures that 
can be duplicated in your plant. Ask for this free service today. Simply 
send samples of your material, a pound or a ton, or call the nearest Link- 
Belt office for further details. 


DRYERS + COOLERS * ROASTERS 
LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, 


I .M polis, San Francisco, Los Angeles, Seattle, Toronto, Springs (South Africa), 
Sydney (Australia). Sales Offices in Principal Cities. 13,198 
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You Can B 
Center S 


Just take out the studs 

between the inlet and 

outlet ends if repairs 

become necessary. Then 
the entire center section can be replaced 
. . . quickly and easily. No need to cut the 
valve out of a welded line. 

The Tilting Disc Check Valve has the 
advantage of smooth, easy operation be- 
cause of the balanced disc, which rides 
steadily and without fluttering in the flow 


emove the 
ection 
Disc Chec 





¥ 








k Valve 


W)3—Y: 
a7 


through the lines. In closing, this disc is 
cushioned to a quiet, droptight seat... 
without any slamming under usual piping 
arrangements. 

Chapman Tilting Disc Valves are also 
available in the standard two-piece design, 
in either iron or steel, for all pressures. 
Write for full details and prices to 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 


CHAPMAN 3-PIECE (=) CHECK VALVES 
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Where fluctuating load 
is the problem... 


gearturbines can handle it! 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions. Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an effi- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . . . more dependable. 

Wrapped up ina single package is a compact, rugged, 
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and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine is mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 
stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, refinements and distinct standard features 
of Westinghouse Gearturbines, Call your nearby 
Westinghouse office, or write Westinghouse Electric 


Corporation, P, O. Box 868, Pittsburgh 30, Penna. 
J-50339 








ONLY 


PICCOLYTE 


ECONOMY—Low in first 
cost and soluble in low-cost 
petroleum solvents. 


NEUTRALITY—Low acid 
number—less than 4—un- 
saponifiable. 


PERMANENCE— Stable 
and non-yellowing—un- 
affected by alkalies and 
salts. 


SUD 

—for complete data, spe- 
cifications and samples. 
Please describe intended 
use in inquiry. 


COLOR <o) light thiiat new 


color standards were made 


sairy 


VARIETY—Standard and special 
grades in melting points from 


10 ( lo 125 ( 


WATERPROOF—Piccolyte resins 
are unaffected by Water ‘or 


miomture, 


LOW COST made by patented process 


that permits low selling price, 


Clairton, Pennsylvania 


Plants at Clairton, Pa.; West Elizabeth, Pa.) and Chester, Pa 
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Plan to visit the ex- 
hibit of the TUBULAR 
EXCHANGER MAN- 
UFACTURERS ASSO- 
CIATION at the 
1953 _—s International 
Petroleum Exposition 
located ot the East 
end of the Exposition 
grounds. 


these Pennsylvania Transformers 
are cooled with Ross Exchangers 


@ This bank of three 29,000 Kva, 
230,000-volt transformers is typical 
of many such high voltage power 
units which Pennsylvania Trans- 
former Company, Canonsburg, Pa. 
furnishes to major industries and 
electric utilities. 

To prevent transformer oil from 
reaching excessive temperatures, 
through heat generated in normal 
operation, each of these Pennsylvania 
units is equipped with two Ross 
Exchangers. Utilizing water as a 
coolant, their function is to receive 
the hot oil from the transformer, 
cool it as required, and return it for 
its job of maintaining the transform- 
er temperature in accordance with 
NEMA guarantees. 

Why have Pennsylvania’s engi- 
neers selected Ross Exchangers for 


these applications? Among other 
things: “Ross equipment has many 
excellent features and the Ross or- 
ganization has a fine background of 
manufacturing experience...has been 
very cooperative with us in con- 
nection with our heat exchanger 
problems’? 

The desire and competence of 
Ross engineers to consult in the solu- 
tion of any heat exchange problem 
--plus the wide adaptability of Ross 
fully standardized, pre-engineered 
designs and sizes, have earned a 
preference for Ross Exchangers in 
practically every field of application: 
engines, compressors, turbines, speed 
changers, hydraulic machinery and 
numefous others. 

To be familiar with the principal 
Ross benefits, make sure you have 


* National Electrical Manufacturers Association 
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the latest Ross literature. Request 
Bulletin 2.1K1 for information on the 
removable tube bundle Type CP 
Exchangers used on Pennsylvania 
Transformers, or Bulletin 1.1K5 on 
all-copper and copper alloy Type 
BCF units. Write. 


KEWANEE-Ross CORPORATION 


DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


1411 WEST AVENUE ¢ BUFFALO 13, N. Y. 
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so U.S. Permobond'protective linings were installed on the spot 





These hundreds of electrolytic mercury 


lined with P bond lini taht d | Th cells producing caustic soda and chlorine 
ined with Permobond linings—right in your own plant. The above are lined with specially compounded 


storage tanks in a chemical plant, for example, were too big to be Permobond hard rubber lining. 
shipped. So United States Rubber Company’s Permobond Lining 
was installed and vulcanized right at the job site—insuring complete 
protection against the corrosive chemicals stored in the tanks. 


Hoeaseeere requiring protection against corrosive attack can be 








This is one more example of the versatility and adaptability of the 
Permobond process. You can also have it installed as original equip- 
ment on anything that contains or conveys corrosive materials and 
chemicals — piping, tanks, valves. And where special conditions 
occur, a wide range of synthetic Permobond 
lining stocks is available. Write to the ad- 
dress below. 


“U.S.” Research perfects it...“U. S.” Production builds it...U.S. Industry depends on it. 
UNtivze@eep STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting « Expansion Joints « Rubber-to-metal Products + Oil Field Specialties + Plastic Products « Molded and Extruded Goods « Protective Linings and 
Coatings « Grinding Wheels « Packings « Tapes « Conductive Rubber + Adhesives « Roll Coverings « Mats and Matting 
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PERMANENT PIPE-LINE SECURITY 


From Master Craftsmen come the world’s finest FITTINGS : . . drop forged 
from solid billets of specially blended STEELS. 

Your pipe connections can be harmonious and lasting . . . even endure 
beyond the normal life of the system . . . if proper consideration is given the 
compatibility of their meeting. Many millions of feet of pipe and tubing 
have been brought together by W-S Double-Diamond Forged Steel Fittings 
in lasting unions against time... heat... pressure... turbulence . . . corro- 
sion... oxidation... vibration . . . reduction and shock. 

Such fortunate meetings withstand the adverse conditions of ANY service 
environments because W-S FITTINGS are inherently superior to those made 
by methods other than PRECISION MACHINING from solid FORGED 
stock, 

Whatever your pipe or tubing application, you can profit from the perma- 
nence of W-S Double-Diamond (Screw-End and Socket-Weld) Forged Steel 


Fittings. 


SOLD THROUGH LEADING DISTRIBUTORS 
+34 
S 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
130 ALDENE RD., ROSELLE, NEW JERSEY 
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CATION EXCHANGE RESIN 








ERMUTIT Q is a bead type a : ‘ 
; ca : 
P poiysycen — ae ee es Additional Permutit lon Exchangers 
changer with high * : ‘ 
eremely resistant © si rg CATION EXCHANGERS 
oxidizi ’ 
ros gona fet on either the s0- ZEO-DUR—A processed glauconite, regenerated with salt. 
and may DECALSO —A precipitated gel odi i 
dium or hydrogen cycle. : CCC 
; ti 
Forty years have sg get 5 a sulfonated coal, regenerated with either salt 
on Of aci 
manufactured the first ‘ te : 
and applied them to water — PERMUTIT H-70—A high-capacity carboxylic acid resin. 
| nge 
ose forty years, ion exch 
IS ed olen tool has been ap- ANION EXCHANGERS 
u 
plied in many different ~— feed DE-ACIDITE—An aliphatic amine exchange resin of high 
; been develo 
new ion exchangers have 


reaction speed. Regenerated with NazCOs, NaOH or 
and manufactured by Permutit to meet NH,OH. 


PERMUTIT A—A medium strength exchange resin which 
specific needs. Res" removes weak acids from solution. Regenerated with 
Permutit is proud of its leadership 10 sean 
the extremely — covey spain PERMUTIT S— A basic quaternary amine exchange resin. 
utit Q is only one of many Removes acids as weak as silicic acid from solutions. 
me cago 083 At right, 4 word Regenetated with NeOH. 
Permutit pf . ty 9 
about a few of the Permutit 100 cx 
changers—some of which may apply to 
your own field. ? 
Write today for full information an 


samples. 
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The important design features, shown above, explain _ acids, alkalies, digester liquors, milk of lime, ete. 
why De Laval type CL Liquor Pumps (1) take the |= What's more, De Laval Liquor Pumps are easy to get 
punishment of tough chemical service for years; at for servicing, thus substantially reduce downtime. 


(2) cut maintenance costs. See your De Laval representative for full application 
These pumps are especially designed to handle — and specification data on these De Laval pumps, or 
“tough” corrosive or erosive liquids such as hot or cold write giving details on your specific service. 


RANA Liquor Pumps 


DE LAVAL STEAM TURBINE COMPANY 
ou 190 803 Nottingham’ Way, Trenton 2, New Jersey 
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One dependable source 
for every flexible 
metal hose requirement 


CMH corrugated hose is avail- 
able with metal braid covering 
or unbraided in steel, bronze 
or stainless steel. Used where 
Loy flexibility is required at 

igh temperatures and high 
pressures. Sizes range from 
%" 1.D. to 24" I.D. Depending 
on size, type and material, it 
will handle burst pressures to 
12,000 psi, temperatures to 
1200° F, 


CMH double groove (ball 
bearing design) hose is 
available in bronze, steel or 
stainless steel with asbestos 
packing and with or without 
metal braid covering. Widely 
used for non-searching liquids 
and gases at low to moderate 


CMH interlocked hose is 
available in various types, 
packed and unpacked, in steel, 
stainless steel, bronze, alumi- 
num, brass and other metals. 
It is used for steam, exhaust, 
tar and asphalt, etc. Sizes 
Y" to 12”, LD, ge waar 
on size, type and material, 
it may be used for working 
pressures to 750 psi (con- 
stant), temperatures to 600° F, 


CMH square locked hose is 
available unpacked or with a 
choice of several types of 

acking in steel, beoaie, 

rass, aluminum, stainless 
steel, etc. It is used as conduit, 
cable armor, nozzles and 
many similar applications. 


ressures and temperatures. Sizes range from %&" to 1”, 
izes range from %" to 1%", I.D. Normally used only at 
LD. very low pressures. 


For full information on allCMH Standard assemblies and spe- 
bose products write for Catalog cial purpose flexible metal 
130 or see the Flexonics catalogs hose items are manufactured 
in Sweet's Plant Engineering for such services as steam, tar 
File, Chemical Engineering Cat- and asphalt, machine tool 
alog and The Refinery Catalog. coolants, machine tool wirin 
For maintenance bose, see conduit, dry granular prod- 
classified pages of your telephone ucts. We will be pleased to 
directory for the name of your send data on any specific 
CMH distributor. requirement. 
ht 


oe we 


CHICAGO METAL HOSE Division 


in Canada: Flexenics Corporation of Canada, itd., Brampton, Ontario 
Flexible metal hose Expansion joints . Metallic bellows 
(SQ oc ond 
/ \\ \o bellows ossemblies 
\ Aircraft components 
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Latiore 1317 South Third Avenue, Maywood, Illinois 


Flexon identifies 
CMH products that 
hove served industry 
fer over 50 yeors, 





California Refining reports 


FOAMGLAS 


ideal because it STAYS DRY 


For the manufacture of high octane blending components, the 
California Refining Division of The California Oil; Company, Barber, 
New Jersey must maintain constant operating temperatures, ranging 
from 30°F. to 60°F., in its outdoor alkylation equipment and piping. 
To solve this problem California Refining turned to FOAMGLAS. 
They report “FOAMGLAS has proved ideal for our needs because 
it stays dry, will not absorb spillage. And its sealed glass cells guar- 
antee the constant operating temperatures we require plus giving us 
the added benefit of incombustibility and trouble-free, long life.” 

You, too, can obtain added values by using FOAMGLAS. 
Consider its plus features . . . stays dry! .. . fire and acid proof... 
can not rot... rigid structure and high compressive strength . . . 
outstanding durability. Let FOAMGLAS help to solve your in- 
sulating problems! 


PITTSBURGH CORNING CORPORATION 


PITTSBURGH 22, PA. 








Outdoor equipment 
and piping of Alkyla- 
tion Unit at California 
Refining Division. 
Reactor, drum, ex- 
changer, and miscellan- § 
eous piping insulated 
with FOAMGLAS. 


Engineer: 
M. W. Kellogg Co. 
Jersey City, New Jersey 


i onallesiliennantineiteameesttanentinemntianentnmel 


lets on use of Foamglas for; 
(] Steam Lines 
() Refrigeration Lines 


C) Equipment 


(CD Send engineer to discuss specific ' 
problem 
(C) Advise nearest source of supply 
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Security for Sensitive Chemicals- 


in Hackney Stainless Steel 
Drums 


REMOVABLE HEAD OR TIGHT HEAD St 


Ship with safety in these Hackney Stainless 
Steel Drums. They’re rugged and lightweight 
—assure complete protection for your prod- 
ucts in transit or in storage. 


Protection from Corrosion and Discoloration— 
Available in several types of stainless steel to 
suit product requirements. Also in nickel and 
monel metal. 


~ 


\ J 


there's an extra smooth 


butt weld here 
\ ; 
\ there is no seam here 


this heavy. curled foot ring adds strength 


HERE’S THE SMOOTH HACKNEY 
CHIME CONSTRUCTION— 


Protection from Contamination—Drums easily 
and quickly cleaned for re-use—smooth in- 
teriors have no cracks or crevices where traces 
of the previous shipment can lodge. 


Protection from damage in transit—Designed 
to take the hard knocks of shipping without 
danger of leakage. Heavy I-bar rolling hoops 
securely attached. Heavy curled foot rings for 
added protection. Good for years of service 
and many, many round trips. 


Other Hackney Features that Assure 
Full Protection and Low Maintenance— 


Removable Head Drums: Steel reinforcing ring in top curl 
for extra strength. Cover extends over top rim to keep out 
dirt when drum is opened. 

Your choice of quick-acting Toggletite or bolt type clos- 
ure. Furnished with or without rolling hoops, in 30, 50 or 55 
gallon sizes. 


Tight Head Drums: Full curled foot ring on both ends. 
Forged steel spuds, securely welded and protected by the 
rolling hoops. 

Seamless heads attached by smooth butt weld—that 
leaves no crevice—assures easy cleaning. 


Complete specifications are given in the new Hackney Drum 
and Barrel Catalog. Write today. 


Pressed Steel Tank Company 
Manufacturer of Hackney Products 


1447 S. 66th St., Milwaukee 14 
1325 Vanderbilt Concourse CT eg New York 17 
203 Hanna Bidg., ind 1 

936 W. Peachtree St., N.W., had 133, rape das 
208 S. LaSalle $t., Room 792, Chic 

553 Roosevelt Bidg., Angeles 1 

18 W. 43rd $1, Room wth Kansas City 11, Mo. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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T 
We ghar the Tough Jobs! 


When precise control of hard-to-handle fluids is required, engineers and 
production men have learned from experience to depend on Annin 
Valves. Designed for long life, low maintenance, and efficient operation, 
Annin Valves are widely used to control erosive and corrosive fluids under 
a wide range of temperatures and pressures. Interchangeability of valve 
bodies, flanges, operators, and plug assemblies lowers the initial invest- 
ment and cuts inventory requirements. 


cuT 
INVENTORY 


50% 


WITH 


ANNIN 
DOMOTOR 
VALVE 





# WRITE TODAY 

for illustrated bulletin 
showing how and why 
Annin offers the best 
buy in control valves. 


THE ANNIN COMPANY 3500 Union Pacific Avenue 


Los Angeles 23, California 
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VACUUM 


METALLIZING... 


“More and more use is going to be made of 
this remarkable process”, said exhibitors 


at the 1952 Metal Show. 


“Working in a DRY atmosphere greatly 


speeds up pulling the vacuum”, 
Canadian Motor Lamp Company. 


THE PROCESS: Metal or plastic 


parts are placed in a sealed retort. A 
high vacuum is pulled and aluminum wire 
is vaporized by an electric current. This 
deposits on the parts, giving 85% re- 
flective power, compared to 62% for 
polished aluminum. 


THE PROBLEMS Moisture in the 


air and on the parts being metal coated 
slows down the pulling of a vacuum, 
cutting production and increasing costs. 


Namesof companies making equipment 
for this high vacuum coating of metals 
and plastics will be supplied to you on 
request. Where DRYing is indicated 
for the air surrounding this equipment, 
or for air supplied to their retorts, 


reports 


THE SOLUTIONS pry the air with a 
Lectrodryer* 
their Windsor, Ont., plant. They report that it would be 
impossible to maintain their high production schedule and 
turn out such quality workmanship without this DRYing help. 


as Canadian Motor Lamp Co., Ltd. do at 


Lectrodryer will work with them 
to give you most efficient, economical 
operation. 

For further information, write to 
Pittsburgh Lectrodryer Corporation, 
303 32nd Street, Pittsburgh 30, Penna. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue’ Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege, 


LECTRODRYER 
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AT YOUR REQUEST 
bulletins covering the en- 
tire ejector range. Tell us 
your requirements, 


If it’s low vacuum, with intermittent 
service, a small priming ejector, may do 
the job. If it’s extremely high vacuum, 
constantly maintained, 2 multi-stage in- 
stallation of large ejectors, complete with 
intercondensers, may be called for. In 
short, Elliott ejectors — and the “know- 
how” that goes with them—cover the en- 
tire range of commercially obtainable 
vacuum, including such conditions as the 
handling of highly corrosive vapors. 


Elliott Company’s position in the field 
of vacuum equipment and its application 
has been a development of years. The re- 
sultant valuable experience is at your 
service with no obligation. To apply it, 
contact your local Elliott representative, 
or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 





INDUSTRIAL PROCESS DIVISION 


or W's « litle... or @ lot... 
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DIETHYL MALONATE IS 
BASIC FOR BARBITURATES 


A member of the large DOW family of chemical intermediates, 


DIETHYL MALONATE has proved valuable in the synthesis 


of pharmaceuticals and other chemicals 


3 In the pharmaceutical industry, Dow diethyl malonate is valued as 
Pp Fo P er tt es an MBA for the manufacture of barbiturates. In other fields, 
a colorless liquid diethyl malonate finds wide use as an excellent “building block” 
in the synthesis of many chemical intermediates and organic 
Boiling range at 760 mm. Hg, 5-95% 196-200° C, pigments . . . offers many possibilities, too, for your research and 
Specific gravity at 25/25°C....... 1.055 production. 
Freezing point Below-20°C. For assured quality and uniformity of the chemical intermediates 
you use, depend on Dow’s many years of research and experience, 
combined with its broad production facilities, If you have not 
received your free sample of diethyl malonate, write to THE DOW 
CHEMICAL COMPANY, Midland, Michigan, Dept. FC 3-7, 


Refractive index at 25° C. 





you can depend on DOW CHEMICALS 
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Scene in large southern power station. Main steam line and feeder equipment insulated with K&M Hy-Temp ond "Featherweight" 85% Magnesia, in combination 


Save heat-Save dollars 


with K2M high-temperature insulations 


For applications up to 1900°F., the 
combination to keep in mind is that 
of K&M Hy-Temp Insulation and 
“Featherweight” 85% Magnesia. 


Two separate layers of insulation with 
vertical and horizontal staggered joints 
eliminate heat loss which occurs when 
expansion of hot piping and eq:.ipment 
causes joints to open in single layer 
installations. K&M Hy-Temp Insula- 
tion (diatomaceous silica), effective up 
to 1900°F. is applied directly to the 


hot surfaces and “Featherweight” 85% 
Magnesia Insulation (85% basic car- 
bonate of Magnesia and asbestos fiber), 
effective up to 600°F. forms the 
second layer. 


This effective K&M combination will 
last the life of the equipment it serves 
—will withstand moisture, vibration, 
alternate heating and cooling, wetting 
and drying. Both materials are sup- 
plied in all appropriate forms and 
thicknesses. 





Your K&M distributor is an experienced applicator who 
will gladly give you more information about these heat-saving, 
money-saving K&M insulations. Or write directly to us. 


KEASBEY & MATTISON 
COMPANY + AMBLER + PENNSYLVANIA 
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Nature mode Asbestos .. . 
Keasbey & Mattison has made it 
serve mankind since 1873 





No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest .. . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 
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Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America’s Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 ip down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 


COPPUS ENGINEERING CORP., 
224 Park Avenue, Worcester 2, Mass, 





Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 

30-40 carbon steel shaft 

— Oversized double row deep grooved ball bearing 
+ Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 
P~ 3 nozzles always open 
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BETTER FILTRATION tcaves its mare 


1 





The grooves on this filter cake were made by the famous FEinc String 
Discharge . . . one of the big reasons why FEinc means better 


filtration. ; How to Learn Mor e 


The String Discharge literally lifts the cake right out of the weave of ae eee 
the filter cloth . ... carries it away in an unbroken sheet. There's About FEinc 
no scraper to wear, smear, blind, or plug the cloth. Because com- Linle ‘ ih ane 


pressed air is not needed to free the cake, there’s no chance of o£ 
blowing filtrate back into the cake. " For Your Process 
Other FEinc features like the’ Compression Dewatering Mechanism ie e, 


or the Washing Mechanism give even cleaner cake, and better 
recovery of solubles. 


~\L\FREE TESTING 
One FEinc user saved enough with these special high-performance. | ~~ ©) . ce 
features to pay for his filter in three months. Another replaced | ™% @&EW re 
four plate and frame presses with one FEinc, and reduced filtration pene 
costs 59%. Another eliminated an entire extra drying process by 
using more efficient FEinc filters. You can save too . . . write us today. 


BETTER FABRICS, TOO! 


Our Filtration Fabrics Division is ene of the leading man- 
ufacturers of long-lasting, synthetic filter fabrics. Send 
for free sample folder . . . today! 











FILTRATION ENGINEERS INC. 
155 ORATON STREET * NEWARK 4, NEW JERSEY 
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U.S.I. Announces Booklet 
On High Surface Sodium 


High Surface Sodium — an important new 
development in industrial use of metallic 
sodium —is the subject of a new booklet 
now available-from U.S.I. 

National Distillers Chemical, the division 
producing metallic sodium sold by U.S.L, has 
developed simple techniques for depositing 
colloidal films of sodium on inert, high sur- 
face area solids such as salt, soda ash, carbon, 
aluminia, and sand, The resulting sodium- 
coated particles are free-flowing, and, since 
the sodium has a high surface-to-weight ratio, 
it is immediately available for reaction. 


Provides Many Advantages 


Used in this form, the complete and rapid 
reaction of sodium provides such advantages 
as easier reaction control, adaptation to con- 
tinuous operation, dry-way reactions, safe 
operating procedures, and high yield. Re- 
search indicates that High Surface Sodium is 
useful in reducing metal salts and oxides to 
finely divided metals; in purifying gases, hy- 
drocarbons and ethers; for preparing sodium 
hydride and sodamide for use in situ; and as 
a catalyst for hydrocarbon cracking, poly- 
merizations, and rearrangement reactions. 

National Distillers Chemical does not 
produce High Surface Sodium. However, 
technical assistance on the preparation and 
use of this form of sodium is available on 
request from U.S.L, as is the above booklet 
which covers the development of the process. 


U.S.1.’s Ink Resin Research 
Continues to Pace Advances in 
High-Speed Printing Methods 
Recent Developments Include New Phthalic, Non-Phthalic Alkyds; 


Hard Resins for Heat Dry Inks and Rotogravure; Others for 
Gloss Varnishes for Mixing, Overprinting, and Quick Set Inks 


U.S.L’s Printing Ink Resin Department recently reported a number of new 
developments which emphasize the company’s continuing research program 





IN MEMORIAM 
Seton Porter, 1882-1953 


Funeral services were held February 9th 
for Seton Porter, founder and Chairman 
of the Board of National Distillers Prod- 
ucts Corporation. 

Mr. Porter was a graduate of Yale Uni- 
versity and subsequently was associated 
with the engineering firm, Sanderson & 
Porter. In 1924, he helped to found the 
National Distillers Products Corporation, 
serving as its first President until 1949 
when he became Chairman of the Board, 

His knowledge of industrial engineer- 
ing and modern business methods con- 
tributed much to the progress of chemical, 
aviation, and motion picture concerns, 
and his loss will be keenly felt by all who 
were associated with him. 




















Uses for Curbay Products Seen Increasing 


Molasses Stillage Products Derived from Alcohol Fermentations 
Useful as Foundry Binders, Coal Conditioners, Fermentation Aids 


Industrial use of U.S.I.’s Curbay products 
—Curbay Binder, Curbay X, and Special 
Liquid Curbay —is on the increase, it was 
reported recently. Manufactured exclusively 
by U.S.L, these products are concentrated 
forms of molasses stillage obtained from 
alcohol fermentations. Industry has found 
them increasingly usefui as binders for such 
materials as foundry cores, molds, briquetting 
compositions, case hardening compounds and 
abrasive compositions. Curbay X is a dried 
powder which contributes to improved effi- 
ciency of coal combustion, according to the 


report. 
Foundry Aid 

In foundry practice, the outstanding ad- 
vantages of these products, as compared with 
such materials as moiasses, are excellent 
mixing properties, non-fermenting character- 
istics, and economy. Special Liquid Curbay 
can be used very satisfactorily for spraying 
molds or cores to increase surface hardness, 
it is said, and Curbay X (Curbay Binder in 
dry form) can be used in sands for either 
air-dried or oven-dried cores and molds. 
Either of these products may also be used 
as a partial substitute for core oil in quan- 
tities depending on individual conditions. 





Combustion Aid 


Because of their reported catalytic action 
and favorable effects on coking properties, 
Curbay products can be used along with 
other materials to upgrade inferior type coals 
and to improve the condition of clinkers and 
ashes. Curbay products, when used along 
with other binders, are very desirable ingredi- 
ents for specially formulated coal briquettes. 


Fermentation Aid 


Because of stimulatory effects of Curbay 
products in promoting microbial growth, they 
are finding large scale usage in composting 
and special antibiotic fermentations. 


Special Uses 


Due to the presence of natural gums from 
the original cane molasses, these products are 
useful in the manufacture of specialties 
wherein small additions improve collvidal 
dispersions in emulsions, cements, flotation 
agents, catalysts, carriers, etc, 

Further information on industrial uses of 
Curbay products may be obtained by writing 
U.S, Industrial Chemicals Co., Division of 
National Distillers Products Corporation, 
120 Broadway, New York 5, N. Y. 


aimed at producing more and better resins 
for specific printing ink uses. Modern, high- 
speed printing processes are —: 
constant changes and improvements. As a@ 
result, there is a steady need for ink resins 


Research such as U.S.1.’s, leading to more and 
better resins, helps provide the printing industry 
with the special inks required by today's high- 
speed, precision methods. 
with special improved properties to allow ink 
makers to keep in step with the numerous 
advances in the art of printing. To this end, 
U.S.I. has for years maintained an active re- 
search program devoted entirely to the print- 
ing industry’s requirements. US's ink resin 
line now covers almost. every present-day 
printing need. 
New Arochem 533 Resin 

One of the company’s recent developments 
is its new, improved Arochem 533 ~a h 
resin for gloss mixing and overprint varnishes, 


It is easily soluble in 400° F. => 








cooks in most oils, and it is 
equally useful in 585° F. cooks 
New Painting Guide Offered 
A quick reference index and guide to 
painting problems encountered in industry is 
now available in the form of a four-page 
folder, according to a recent announcement. 
Such maintenance problems as painting of 
metal for rust control, painting without odor, 


protection of concrete, and protection against 
chemicals and corrosion are covered. 
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to body oils. Its outstandi 
high viscosity as disso! 
drying, and seuff and scratch resistance with 


Both this resin and Arochem 605 are suited 
for gloss vleoresinous varnishes sos prs set 
ink varnishes made soluble by a amount 
of strong solvent, drying oil, or U.S.L’s Aro- 
plaz printing ink alkyds. These two resins can 
be with Arochem 534 or Arochem 359 
as solubilizing resins. Gloss varnishes and 
quick set varnishes made with the above ma- 
terials can be printed by letterpress or by 
lithographic processes. 


Aroplaz 1271 Sevies Extended 


Another recent development is the exten- 
sion of the 1271 series of U.S.L’s Aroplaz 
= ds to make these resins available in a 

ap of printing ink varnish bodies. 
hemes yds are long oil, phthalic alkyds, 
designed for use alone or in combinations as 
vehicles particularly well suited to letterpress 
and litho uses. They can now be obtained in 
litho body numbers which include 00, 0, 1, 
8, 5-6, and 8, all with 100 per cent solids 
content. Other U.S.I. alkyds are available in 
100 per cent solids content of plastic body, 
and can be made in solutions of 70 to 90 

r cent solids, dilutable with printing ink 
big h boiling solvents. 

Other recent developments in U.S.I.’s line 
of ink resins include new non-phthalic alkyds 
of litho varnish bodies including numbers 0, 
‘J 3, and 6, and an intaglio | steel plate varnish 

alkyd, No. 00 body, which bas good grinding, 
wiping, and drying properties for wet or dry 
paper. 


Bromine Safety Outlined 


Safety measures and regulations which 
should be ahi in oe pe 
shi ing and disposing © mine are de- 
tailed in a new safety booklet. First aid 
measures and medical procedures in emer- 
gencies are included. 





ALCOHOLS 

Amy! Alcoho! (isoamy! Alcohol) 

Butanol (Normal-Buty! Alcohol) 

Fuse! Oil—Refined ANSOLS 

Propanal (Normal-Propy! Alcohol) Ansol* M 
Ansol® PR 

Ethanol (Ethy! Alcohol) 


ond anhydrous aa 





end anh 
Pure—190 proof U.S.P., 
Absolvte—200 Proof 
Solox*—proprietary selvent— 
regular and anhydrous 


ANTI-FREEZE 


Super Pyro* Anti-Freeze 
U.S.1. Permanent Anti-Freeze 


ETHERS 
Ethy! Ether, U.S.?. 
Ethy! Ether, Absolute—A.C.5S. 


ACLTONE~A.C.S. 
U. S. 








120 BROADWAY, NEW YORK 5, N. Y. 





regular ACETIC ESTERS 
Amy! Acetate—Commercial 
and High Test 
Buty! Acetate 
Ethy! Acetate—al!l grades 
Normal-Propy! Acetate 


OXALIC ESTERS 
Dibuty! Oxalate 
Diethy! Oxalate 

PHTHALIC ESTERS 
Diomy! Phtholate 
Dibuty! Phthalate 
Diethy! Phthalote 


Ethy! Chioroformate 





Find ‘Serenades’ Improve 


TECHNICAL DEVELOPMENTS 





Many Chemical Reactions 


“Sonochemistry ie a science that deals 
with the een Soo of sound waves, may 
one day furnish the means for homogenizing 
milk, sterilizing water supplies, and even 
doing the family laundry, all with sound, a 
meeting of chemists was told recently. Ultra- 
sonic waves, it was explained, can be used to 
change various materials both chemically and 
physically, Examples of chemical reactions 
which can be induced include the formation of 
hydrogen peroxide from water containing dis- 
solved oxygen, the formation of chlorine gas 
from carbon tetrachloride, and modification 
of chemical properties of plastics. Physical 
changes so far obtained with high intensity 
waves include the homogenization of milk, 
the mixing of paints, and even the suspension 
of mercury in water and oil, it was said. 
Laundering and sterilizing procedures are also 
possibilities. 


New Surfactant for Paints 
Speeds Mixing of Pigments 


A non-ionic surface active agent recently 
introduced on the market can save up to 
50 per cent in time required to mix and 
disperse pigments in paints, enamels, printing 
inks, putty and cau ing compounds, it is 
claimed, The product is an amber colored, 
free-flowing liquid which is soluble or mis- 
cible in most vehicles and thinners, including 
raw, bodied and blown oils, petroleum, aro- 
matic, ester, and ketone type solvents, and 
phenolic, maleic and ta type varnishes 
and alkyds. When used in paints, it is said 
to retard hard settling, to control sagging 
and running, and to overcome silking and 
flooding. Because of the more thorough wet- 
ting and better dispersion that it provides, 
it tends to intensify and develop color 
strength and to increase the floss of films. 
The agent does not affect the viscosity or 
drying time of the finished product, and 
tests indicate it has no effect on the weather- 
ing characteristics of paint films, according to 
the manufacturer’s announcement, 





PRODUCTS O F 


RESINS (Synthetic and Natural) 
Arechom®—modified types 
*—wurea-formalidehyd: 
Arofene* —pure phenolics 
Aroflat*—for special flat finishes 
Aroflint*—room temperature 
curing phenolic 
Aroplaz* ~—alkyds and allied materials 
Aropo!l*—copolymer modified alkyds 
Ester Gums—all types 
Natural Resins—all standard grades 
INSECTICIDE MATERIALS 
Allethrin 
CPR Concentrates: Liquid & Dust 
Piperony! Butoxide 
Piperony! Cycionene 
Pyrenone* Concentrates: Liquid & Dust 
Pyrethrum Products: Liquid and Duct 
Rotenone Products: Liquid and Dust 
INSECTIFUGE MATERIALS 
Indalone* 


Triple-Mix Repellents 





resins 


noustrRial CuHemicais Co. 


Information about manufacturers of these 
items may be obtained by writing U. S. I. 


To impart “glass-like” hardness to paint films, 
a new zirconium-based drier is available which 
is also claimed to improve gloss, reduce hazing, 
and to increase film adhesion without embrittle- 
ment. lo. 
An unusually tear-resistant base fabric for light- 
weight, root is woven of flat, ribbon- 
like continuous multifilament yarns and can be 
combined with coatings of plastic and natural 
or synthetic rubber, the manufacturer states. 
(No. 901) 
Push-button shoe shines are now available in 
the form of foam packaged in pressure cans. 
User turns the can upside down, releases a small 
mound of foam on the shoe, then buffs to a high 
polish. (No. 902) 


New fluorescent chalks for lecture and classroom 
use are available in 5 brilliant colors, can be 
activated by black or blue light to add a new 
dimension for vivid color effects, according to 
the maker. (No. 903) 
Rare wood grains and marbles are now repro- 
duced in natural color on thin plastic film for 
he gg as veneer to wood, glass, metal, 
astic, plaster, or composition. When ok films 


can be varnished or waxed. No. 804) 


A sliding lubricant for windows, drawers, other 
wood and metal moving parts, is said to elim- 
inate squeaking, to resist rust, corrosion, and 
wear, and to reduce friction. (No. 


Areas and volumes can be measured as easily 
as lengths, it is claimed, with a plastic template 
for scale drawings which performs basic func- 
tions of a slide rule, has no moving parts, and 
measures cylinders and circles as well as rec- 
tangles. (No. 906) 
To bond vinyl plastics to themselves, and to 
wood, metal, glass, acrylic plastics, cloth, and 
many other materials, new adhesives are avail- 
able which are claimed to require no heat or 
eee to penetrate surface quickly, and to 

ave very fast initial tack or bond. (No. $07) 
Chlorine concentrations of solutions can be deter- 
mined on the spot with new tablets which, when 
dissolved in water, develop different colors with 
different strengths of chlorine. (No. 908) 


Radiani heating panels of conductive rubber, for 
attachment to ceilings like wallpaper, are now 
available for supplementing heat in attics, 
garages, etc., or ‘su adding radiant heat om a new 
room. (No. 909) 





INTERMEDIATES 
Acetoacetanilide 
A 











Ethyl Acetoacetate 
Ethy! Benzoylacetate 
Ethy! Sodium Oxalacetate 
FEED PRODUCTS 
Calcium Pantethenate (Feed Grade) 
Curbay 8-G* 
pi-Methionine (Feed Grade) 
Niacin, ag ot 





Special Liquid Curbay® 

U.S.1. Vitamin Bip and 
Antibiotic Feed Supplements 

Vacetone* 40 


OTHER PRODUCTS 

Metallic Sodium 
Methionine (Pharm.) 
Nitvocellulose Soins. 
Propionaldehyde 

ionic Acid 

Sulfuric Acid 

Urethan, U.S.P. 

*Reg. U.S. Pat. Off. 


IPC (lsopropy!-N- 
Phenyl! Corb te) 


cipc 
Liquid Chlorine 











Division of National Distillers Products Corporation 


BRANCHES IN 


ALL PRINCIPAL CITIES 
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Answers a 


pressing need for Gunnison Homes, Inc.... 


@ Gunnison Homes, Inc., situated in 
New Albany, Indiana, is one of the leaders 
in the field of manufactured homes. Key 
to continuous production of precision 
built homes at the New Albany plant is 
the 650-ton hydraulic press, shown above, 
which was installed in 1947. This press 
processes ten plywood panels every cycle 
by the combination of heat and pressure 
...a tough job and one requiring reliable 
hydraulic performance to maintain pro- 
duction schedules. 

Sranor Industrial Oil was installed in 
the press when it was put into operation 
six years age. STANoIL has stvod the test 
of severe operation . . . with no evidence 
of oil deterioration being found during 
a recent inspection of the hydraulic sys- 
tem. Operation has been efficient. Mini- 
mum make-up oil has been needed to 


STANDARD OIL 


ite. & 
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ABOVE: Vital to the high production maintained by 
Gunnison Homes, Inc. is this 650-ton hydraulic press used to bond 


plywood panels into strong, durable wall sections. 
LEFT: 
Coronado pictured here, are built in a matter of hours. 


~ STANOIL 


TRADE MARK 


Industrial Oil 


maintain the oil capacity of 450 gallons. 
Find how Stanorm can benefit you by 

discussing this multi-purpose oil with a 

Standard lubrication specialist. You can 

contact him by phoning your local 

Standard Oil office, Or, write: Stand- 

ard Oil Company, 910 S. Mich- 

igan Ave., Chicago 80, Ill. 


Handsome, precision built homes, like the Gunnison 


What's YOUR 


problem? 







Ralph £. Murnahan, of Standard 
Oil’s Evansville office, is the lu- 
brication specialist who keeps in 
constant contact with Gunnison 
Homes to make certain that there 
is no interruption of operation 
due to lubrication difficulties. 


He is one of many lubrication 
specialists who make their head- 
quarters in Standard’s offices 
throughout the Midwest, These 
men have been specially trained 
in Standard’s Lubrication Engi- 
neering Schools and, in addition, 
have a wealth of on-the-job ex- 
perience, 


To obtain the service of the lu- 
brication specialist in your area, 
you need only call your local 
Standard Oil office. The lubrica- 
tion specialist will discuss your 
lubrication problems with you ... 
at no obligation to you, of course. 
He has a complete line of petro- 
leum products to offer you, in- 
cluding: 


SUPERLA Greases — Available in a 
wide range of consistency grades 
and in both lime-soap and soda- 
soap types. SuperLA Greases cover 
a wide range of operations. These 
efficient products are comparable 
in quality with the highest type 
of special greases. 


STANOLITH Greases—Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant properties 
of lime-soap greases, they of- 
fer a solution to lubrication 
problems caused by the 
presence ‘of both heat 
and water. . 
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CONSULT SCHUTZ-O’NEILL 


For the Correct Equipment and Process 
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CONSULT THE SCHUTZ-O’NEILL SALES ENGINEER NEAREST YOU 


EASTERN STATES CENTRAL STATES PACIFIC STATES 


ARLINGTON, MASSACHUSETTS CHICAGO, ILLINOIS LOS ANGELES 13, CALIFORNIA 
Bridges Engineering Co. Dewey Engineering Co. John K. Bice Co. 
P. O. Box 186 9 South Clinton Street 440 Seaton Street 
SAN FRANCISCO 7, CALIFORNIA 
ERIE, PENNSYLVANIA saree ve : eat ir Pacific Coast Chemicals Co. 
a>. or ate 725 Second Street 


Mr. B. C. Klingensmith P. O. Box 6084 


637 West 10th Street SEATTLE, WASHINGTON— 
NEW YORK, SPICE MILLS ONLY PORTLAND, OREGON 


NEW YORK, NEW YORK R. N. Bailey & Sons, Inc. W. Ronald Benson, Inc. 
Mr. S. H. Burr 11 West 42nd Street 820 First Avenue South 
30 Church Street New York, New York Seattle 4, Washington 


OR WRITE DIRECT TO FACTORY 


as = == COMPANY 


ER AIR CLASSIFIERS SIFTERS - HAMMER MILLS 





301 PORTLAND AVENUE - MINNEAPOLIS 15, MINNESOTA 








AMERICAN BLOWER 
Utility Sets 





Need air in your business? 
Want a “work horse” that has proved to be a 
good investment in hundreds of industries? 


Then, put these time-proven, quality-built 
American Blower Utility Sets to work. They are 
unsurpassed for general ventilation where duct 
systems are required. 

There’s an American Blower product for every 
air-handling need — for process work, for pressure 
duties, for ventilating, heating, cooling, air condi- 
tioning. 

Just call one of our branch offices for data. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Oivision ot Amenicay Rapiator & Stardard Sanitary conroranow 


The heart of an American Blower Utility A M £ a i C A a 8 L 1] W E ® 
Set is this dynamically balanced Sirocco 
wheel which provides large volumetric 


mapRE ot low pergnete Hepa. YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Serving home and industry: NMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOWERS + ROSS EXCHANGERS 
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How Wor 


ington makes 


MAXIMUM INTERCHANGEABILITY 


6 Sets of liquid ends 


ANY OF WHICH 
WILL FIT 


Choose your liquid end 
Choose your drive 





THE RESULT IS 
; : SESC PUMP 


MONOBLOC 
Nkehke):: 


BEARING 
FRAME 


MONOBLOC 
STEAM 
TURBINE 


WORTHINGTON STANDARDIZATION assures you the one right pump for every job. Most 
“specials” can be assembled from standard parts and shipped to you without delay. 


THE WORTHINGTON MONOBLOC, the pump with a built-in motor, 
has long been famous for its compact, streamlined design. It handles 
many different jobs because it uses any of the six liquid ends that 
are interchangeable and can be equipped with either conventional 
packing or mechanical seal. 


FRAME-MOUNTED PUMPS use the same rugged mounting as the 
monobloc units and the six liquid ends fit in four frame sizes. Like 
the monoblocs, they use a standardized mechanical seal that can 
easily be changed in the field if necessary. They'll take any kind 
of drive readily available. 
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When you order a Worthington centrifugal pump 
you get the one right pump for the job without com- 
promise, without long delays and without paying a 
premium for a pump to meet “special” requirements. 


Worthington can assure you this, because Worthing- 
toncan assemble any of 60,000 different standard pumps, 
covering virtually every possible application, from 650 
standardized parts. Nearly all special pumping needs 
can be filled with a Worthington standard. 

Worthington SESC centrifugal pumps are husky and 
well-built—not flimsy, light-duty units. In fact, users 
find them of better construction than is usually avail- 
able in custom jobs at higher prices. 


To sum up, you can expect the following advantages ¥. ***; 


when you buy Worthington centrifugal pumps: 

e Greater availability, 
since Worthington is equipped to handle more 
requirements with a standard unit. 


e Broader selection 
of ratings and special design features. 


e Easier servicing 
with lower parts-inventory requirements. 

_ Contact your local Worthington distributor or near- 
est Worthington district office. Worthington Corpora- 
tion, Centrifugal Pump Division, Harrison, New Jersey. 
*SESC—Standardized End Suction Centrifugal C.2.14 


standard pumps do special jobs 


Worthington’s SESC* ine provides for ‘‘custom’’ assembly 
from standardized parts with standardized mountings, materials and dimensions 
to give you exactly the centrifugal pump you need 


* 


f 


f 


MANY YEARS OF DEVELOPMENT WORK coupled with Worthington’s 112-year pumping experience has 
led to the development of the present Worthington line of centrifugal pumps. This is a view of a section 
of Worthington’s Engineering Department which includes specialists in virtually every field of industry. 





— 
§... WV 


CENTRIFUGAL 


The World’s Broadest Line Assures You The Right Pump For Every Job 
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YEARS OF ELECTRICAL 
PROGRESS 





New G-E Motor Control Center 
Has Easiest-to-Interchange Units 


The new General Electric motor 
control center is the most up-to-date 
— for the centralized control 
of a-c motors up to 200 horsepower. 
Each control center is planned for 
the job it is to handle, but it can 
reste be modified to meet changed 
requirements, Standard units can 
be easily interchanged or substituted, 
new units can be quickly added. 
Units may be mounted back-to-back 
in same standard enclosure. Master 
terminal boards may be located at 
either top or bottom of cabinet. 


ACCESSIBLE. Installation is simple 
—just a matter of sliding the unit 
into its compartment. Stab-on con- 
nectors grab the vertical bus. Wiring 


is easy because even pushbuttons and 
terminals are mounted on the unit 
frame for simple front-connecting. 
Doors swing more than 90°, so unit 
can be lifted out of compartment for 
accessibility from all sides. Barriers 
between units can be slipped out, 
making a four-inch wiring trough. 
Master terminal boards can be swung 
out of place for connecting without 
“fishing” of wires. 


FOR MORE INFORMATION, contact 
your nearby General Electric ap- 
paratus sales office, authorized G-E 
agent or distributor, or write Section 
781-1 for GEA-4979A today. General 
Electric Company, Schenectady 5, 
New York, 


Gu con pr your enfin in 
GENERAL @ ELECTRIC 


INDIVIDUALLY PLANNED motor control cen- 
ters are manufactured and delivered completely 
wired and ready-to-instal] from this new General 
Electric motor control center production line. 


Mee eg ns ales 
fae 4 Ss! ab 





_ |. 
EASY TO INSTALL, inspect, and interchange 
starters, which are pei Ce as complete units, 
including pushbuttons and wiring terminals for 
easy front-connecting. Door swings more than 90° 


HIGH-POTENTIAL TESTS are made of each com- 
pleted General Electric control center before 
shipment, to assure adequate short-circuit protec- 
tion, safety for plant personnel and equipment. 














Isn't copper tubing more expensive to use 
than piping made of other materials? 


In some cases, yes. In most cases, no. 

There are many conditions under which 
ANACONDA Copper Tube proves to be the 
least costly piping obtainable. Prevention 

of rust, corrosion and contamination, together 
with the lower labor costs of installing 
solder-type fittings, often more than offset 
differences in piping material cost. 


Why is copper tube easier to install? 


There are many reasons. First, ANACONDA 
Copper Tube is light, easy to handle. 

Second, it comes in longer lengths, which 
saves cutting and fitting. Third, it is more 
flexible, can be bent on the job—again saving 
cutting and fitting. Fourth, required connections 
are fast and easy to make. No threading. 


Are changes in piping systems hard to make 
where copper tubing is used? 


Definitely ro. Once installed, copper tubes 
connected with solder fittings can be taken down, 
moved, or have new connections cut in faster 
and with less expense than with threaded pipe. 
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Where can I get more facts? 


A well illustrated booklet, “ANACONDA 
Copper Tubes for Industrial Applications,” is 
available on request. It contains a wide range 
of information on copper tubes, their applications, 
advantages and installation. Numerous 
reference tables useful to user and 

installer are also included. For a copy 

of this booklet, ask for Publication C-24 

and send your request to The 

American Brass Company, 

Waterbury 20, Connecticut. 

In Canada: Anaconda 

American Brass Ltd., New 

Toronto, Ontario. gars 


ANACONDA 


COPPER TUBES 
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WHEREVER PIPING MUST MOVE 


—a specialized B A a € 0 flexible joint! 





oo =—BARCO BALL JOINTS 


“One joint does the work of two or more!”—because it moves in any direction. 


fo = - 
me ‘ = | F * ge Standard the world over where low cost, leakproof movable joints are needed 
—_  \i . in piping handling steam, air, water, oil, gas, or chemicals. Many models 
Pe um ’ available. Up to 40° side flexibility plus 360° swivel action. Also used to facil- 


ex itate quick connection of piping, overcome misalignment. Pressures to 7,500 psi; 
ry temperatures to 1,000°F. 15 different sizes, 4%” to 12". Ask for Catalog No. 215, 


~ 


— also swivel motion 


—~BARCO SWIVEL JOINTS 


for Self-aligning! Exclusive side flexibility (up to 10°) speeds up and facilitates 
? ‘@ installation; prevents binding. Widely used for making compact, low torque 
swivel connections to reciprocating or rotating parts on platen presses, tire 

‘ - molds, die casting machines, oil burners. Easy to position piping accurately— 
mre no sagging, flopping lines. Leakproof, safe — pressure or vacuum. Ratings as 


high as 600°F., 3,000 psi (hydraulic). Sizes, %” to 2"; angle or straight. 


—also limited angular motion Catalog No. 265 


—BARCO REVOLVING JOINTS 


Superior design insures trouble-free performance, minimum roll drag, and up 
t | A to 50% power savings. Inherent low torque is little affected by increasing 
pressure, speed, or temperature. Parts are easily accessible. Light running 
action minimizes weor, permits free-floating installations. No adjusting neces- 
/ \/ sary—long, leakproof service. Ratings to 250 psi (steam); 450°F. Single flow 
or syphon styles. Sizes 2” to 2” and special to 5". Wide choice of models. 
For detailed information, ask for Catalog No. 300. 


—BARCO SWING JOINTS 


Barco’s new line of ball bearing Swing Joints is complete with sizes and styles 
Li s, and i. iT 





to meet every requirement on loading racks, fueling 
applications. “O” ring gives long life, leakproof seal. Full bearing surface, 
swiveling 360° in one plane (single swing) or in two planes (double swing), 
supports normal piping. Ball bearings can’t fall out. Built in steel for pressures 
to as high as 1500 psi (hydraulic); temperatures, —40° to 225°F. 11 styles: 
straight, angle, double angle, counter balance. Sizes 2”, 22”, 3”, 4”. 
Catalog No. 400. 


Z 


HIGH PRESSURE HYDRAULIC SWIVEL JOINTS — tn addition to the four types of Sexible joints 
illustrated above, Borco produces a complete line of High Pressure Hydraulic Swivel Joints for 
use with small diameter tubing or pipe. Send for Catalog No. 269. 


BARCO UWuwfecturing Co. 


S16E Hough St., Barrington, Illinois (A Chicago Suburb) In Canada: The Holden Co., Ltd. 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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Switchgear ,.With Transfer Bus 
Assures Power Continuity 





WHAT IS A 
TRANSFER BUS? 


It's a by-pass bus circuit that 
parallels the main switchgear 


Saves 1/ 3 the Cost bus ... with means provided 


f gees 
You pay only for the addition of the transfer bus . . . not adhe sepe Peso 


a complete set of duplicate switchgear with all of its ex- possible to withdraw and main- 


pensive components. At least one-third is saved on entire tain circuit breakers, or inspect 
installation. _ main bus without power out- 
age. This method proved by 


Saves 1 | 2 the Space utilities in hundreds of ihstal- 


lations, 
Allis-Chalmers supplies transfer bus in same cubicle as roti 


switchgear, without adding cubicles . . . thus cutting floor 
space one-half. 


Ask an Allis-Chalmers engineer about transfer bus arrangements. 
and what they can mean to your plant in savings and service. And 
learn too about the unusual features that make it so easy to install 
A-C switchgear. Call your nearby Allis-Chalmers district office, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. A-3773 


ALLIS-CHALMERS << 
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= — A 
NOW... a new valve in the Climax 
family of precision built controls and depend- 
able performers. There are many applications 
for this angle type valve 115. The chemical 
and refining industries will want it to control 
residual oils or liquids which have coking 
properties. Power plants will find it an advan- 
tage for high pressure drops where flashing 
occurs in the downstream side of the valve i &y 
piping. Where tough, severe service in the | = Expanded Outlet 
process and power industries require a valve a Diaphragm 
that will “take it”, you'll find the Climax llba fF : 
valve that will “do it”. It’s designed to 
control gases requiring greatly increased 
volume upon release of pressure ...to control 
liquids that are subjected to a degree of a 
flashing that would render an ae gus ae tae 
expanded outlet necessary. i a F.. supply failure 
| 7 115-DRT— Air to open 
valve...closes with air 
supply failure 


Control Valve 


The diaphragm motor mech- 
anism in the Type 115 Climax 
is the same used in all Climax 
Type 86 Control Valves, 
selected for the particular 
service required. Pressure 
balanced top works can also 
be supplied. Type 115 is 
furnished with carbon steel 
angle type bodies in ex- 
panded outlet sizes—2” x 3” 
...3”° x 4"...and 4” x6" with 
standard 1504, 3004, and 
600# ASA flanges. 














Get out 
from under 


HIGH GRINDING COSTS 


For over half a century, Traylor has been building grinding mills to 
meet the special needs of leading chemical processors throughout 
the world. This experience has produced many major improvements 
that have become accepted standards for modern grinding mill 
design. Precision cut steel driving gears with high and low addendum 
. . . pressure lubricated main bearings to eliminate “dry"’ starting 
. . « trunnions cast integral with detachable heads . . . are Traylor 
developments that have insured lower maintenance costs and more 
dependable operation for Traylor Grinding Mill customers. Mail 
the coupon for Bulletin 7121. It will take a big load off your 
shoulders if high grinding costs are holding your profits down. . 


TRAYLOR ENGINEERING & MANUFACTURING COMPANY 


531 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York © Chicago @ San Francisco 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 


TRAYLOR builds a complete line 
of grinding mills to handle wet 
or dry, coarse or fine grinding. 
Types include: Rod, Compart- 
ment, Ball, Tube, Ball Tube 
and Pebble Mills. 


Sure | want to get out from under high grinding costs. 
Send me Bulletin 7121. 


Nome: 





Position: 





Company: 


Address: 











Primary Gyratory Crushers Rotary Kilns 
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Modern Safeguards—Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


bine avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 


kilns, ovens, dryers. 


When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. rer 


AREA TYPE FLOW METER 
Transmitter goes Into 1, 2 or 4 inch 
pipe line like a vaive and transmits 
flow measurements electrically to 


recorder in remote location. 


Measures oll and other clear liquids 
under static pressures 
up to 600 psi. Minimum 
range 0 to 1200 Ib. per 

hour, maximum range 0 to 9600 


ib. per hour. 
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DARCC 


DARCO DEPARTMENT + ATLAS POWDER COMPANY 
Darco General Sales Offices—60 EAST 42nd STREET, NEW YORK 17,N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





WET FEEDING... a convenient way 
to apply Darco to batch processes 


Feeding Darco in slurry form is widely used in batch process treatment. It 
has the advantage of permitting easier measurement of Darco dosage, and 


reduces dust. 


The diagram illustrates a typical gravity-flow system. Darco is fed through a 








cc 





CARBON SLURRY 
PREPARATION AND 
STORAGE TANK 






































L 








WET FEEDING OF DARCO 
OIUGRAMMATIC LAYOUT OF 
GRAVITY OPERATED SYSTEM FOR 
ADDING DARCO IN SLURRY FORM 





MECHANICALLY 
ORIVEN AGITATOR 
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hopper into the slurry tank, where it 
is mixed with a predetermined vol- 
ume of water, to give a slurry of 
known concentration. As Darco is 
needed, the required volume of 
slurry is drawn off to the measuring 
tank, and then transferred into the 
treatment tank. 


A commonly used slurry contains 
one pound of Darco per gallon. This 
concentration is prepared by mixing 
2,000 pounds of Darco with about 
1,800 gallons of water .. . making a 
total volume of 2,000 gallons of 
slurry. Concentrations higher than 
two pounds of Darco per gallon are 
not ordinarily used, because of diffi- 
culty in agitation and transfer. 


The water in the slurry, of course, 
dilutes the solution being treated. 
Suppose, for example, that a final 
solution should contain 2,000 pounds 
of solids per 1,000 gallons, and that 
50 gallons of slurry are added during 
treatment. To reach the required 
solids concentration, it would be ad- 
visable to start with a concentration 
of 2,000 pounds of solids per 955 
gallons. 


The contents of the slurry tank 
should be continuously agitated to 
keep the slurry uniform in concen- 
tration. Carbon settles out during 
pericds of extended shutdown, and 
care should be taken in starting the 
agitator motor until carbon is again 
in suspension. 


Darco’s ready wettability, inciden- 
tally, makes slurries easy to prepare 
... keeps dust to a minimum. 





Solving a colloid 
purification problem 


A problem of how to purify colloidal sus- 
pensions arose in connection with the 
filtration of blood plasma extender for 
military use. The same problem occurs 
in filtering such materials as pectin, egg 
albumen and other colloidal solutions, as 
well as strongly alkaline solutions. 


In such solutions, finely divided carbon 
refuses to hang together in clumps, as it 
normally does—that is the carbon is “pep- 
tized”’ and it becomes hard to filter out. 


Finely divided Darco can still be used in 
these instances, without resorting to 
more expensive and less highly adsorp- 
tive granular grades. The secret lies in 
the method of filtration. Instead of add- 
ing Darco to the solution, where it will 
be peptized, just coat the filter with 
carbon and pump the solution through 
it. This way, the solution only contacts 
the Darco at the filter cake. 


Further recommendations: Pre-coat the 
filter with a “tight” diatomaceous earth 
filter aid, and add a faster filter aid to the 
solution along with the carbon, 





Entrapped air may 
hinder decolorizing ability 


It sometimes happens that certain solu- 
tions that are treated with carbon con- 
tain materials sensitive to oxidation. In 
this case, air entrapped in the carbon 
may introduce enough oxygen to 
cause intensification of coior. Although 
such cases are relatively rare, they 
can be solved by removing air from 
the pores of the carbon particles. The 
simplest way to do this is to boil Darco 
in the water or whatever solvent is to be 
used for 20 to 30 minutes. This displaces 
nearly all the entrapped oxygen, and 
greater effectiveness is realized from the 
carbon, 
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Chase Bag 


makes 


Telmaaa hana. y A MULTIWALL 
BAG AND DRUM ' y be — BAGS 
LINERS 


PROTEX 
WATERPROOF 
PAPER LINED 

BAGS 


SHARKRAFT 
BAGS 


‘Chemical I 


Complete protection of your product 
plus attractive appearance 
... the result of 
over 100 years experience 
in designing and making bags. 


GENERAL SALES orrices 309 W. JACKSON BOULEVARD 
CHICAGO 46, ILLINOIS 
30 BRANCHES AND SALES OFFICES STRATEGICALLY LOCATED 


April 1953—CuemicaL ENGINEERING 








* 
Feeds Hoppers, Conveyers 
Special high-speed reverse increases 
output on short runs between stockpile 
and hopper. Steel tracks stand up in 
cullet and other sharp, abrasive 
amaterial. 


Excavates, Loads Trucks 

This busy crawler-mounted shovel 

has the power to dig into hard-packed 
materials — and bring it out, a full cubic 
yard at a scoop. In handling light 
materials, an interchangeable two- 

yard bucket doubles its capacity. 


Handles Packaged and Solid Matertals 
With Lift Fork in place of bucket, 

the HD-5G skids, carries and stacks 
palletized loads weighing up to 4,000 Ib. 
Stacking height beneath forks 

is 106 inches. 


Here are a 


Stockpiles Coal, Silicates, Any Bulk 
Traction and flotation enable 

this crawler to work right up 

on a stockpile .. . allow it to spread 
and compact coal in thin, horizontal 
layers to eliminate spontaneous 
combustion. 


few of the other jobs the HD-5G and its 


Crawler tractors — basic machines 
on earth-moving and construction 
jobs — are now solving more and 
more bulk materials-handling prob- 
lems in industry with hydraulic 
front-end shovels. And spear-head- 
ing this new trend is the Allis-Chal- 
mers HD-5G — thousands of which 
are now in use in plants of all types. 
This multi-purpose crawler com- 
bines power, traction and maneuver- 
ability with a wide selection of hy- 


ie. 


VIiStOnN 


wae 


draulically operated attachments 
for a variety of material handling 
jobs. 

Get the full story on how crawler 
tractor power and versatility can 
help mechanize your tough jobs. 
Ask your Allis-Chalmers dealer 
about the HD-5G and these three 
larger tractors shovels: 2-yd. HD- 
9G, 3-yd. HD-15G and 4-yd. HD- 
20G. Light materials buckets range 
from 2 to 7 cu. yd. 


-CHALMERS 


MILWAUKEE 1, U 


attachments will handle: 


Maintains yords and roads with bulldozer or shovel . Clears snow from parking areas « Moves machinery and other heavy 


materials with Crane Hook attachment , Spots railroad cars at loading docks 


footings with Trench Hoe attachmen?d 


Digs trenches for pipe or foundation 
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LUBRICANT 
TUBE KEY 
Actual size 


of key supplied 
with each tube. 


BULK 
LUBRICANT TUBE 
Actual size of 


bulk lubricant tube for 
Nordstrom valves. 























SIMPLEST, ‘CLEANEST, 
MOST ECONOMICAL METHOD 
OF VALVE LUBRICATION 


“The new Rockwell lubricant tubes were developed to provide a 
better means of lubricating Nordstrom valves. They are a big 
time and money saver for maintenance departments; a great 
convenience to supply stores. 


For Nordstrom valves equipped with lubricant screws, you just 
insert tube spout in the valve shank and turn key until lubricant 
chamber is filled. It’s easy and quick! The lubricant is always kept 
fresh . . . no chance for contamination by dirt or grit. The 
inventory problem is simplified—one tube fits all sizes 

and types of Nordstrom valves. 


If you lubricate Nordstrom valves by lubricant gun, then 

specify the new Rockwell gun tube. Insert it in your gun and 
turn the key until all lubricant has been emptied into the 

barrel. The whole job takes only a few seconds. 

Rockwell bulk lubricant tubes are normally packaged in boxes 

of four; however, single tubes are also available. Gun lubricant 
tubes are supplied in boxes of six. 

The most commonly used Rockwell Nordcoseal lubricants are now 
produced in tube, stick and bulk form. Other Nordcoseal lubricants 
and Hypermatic, the energizable lubricant, will still be 

available in stick and bulk form. 

To assure positive valve closure, quick easy operation and 

longest valve life, use only genuine Rockwell lubricants 

in Nordstrom valves. 

Write for bulletin V-220 describing Rockwell lubricants 

for Nordstrom valves. Rockwell Manufacturing Company, 
Pittsburgh 8, Pennsylvania. 


ROCKWELL Built 


Nordstrom Valves 


Lubricant-Sealed for Positive Shut-OfF 





-BOXCARS 


PAYLOADERS 


Blast Bulk Handling Costs 


Scoop-up? Carry? Dump? Spread? Load? Pile? 
Pour? . . . “PAYLOADER?” tractor-shovels 
will do all of these bulk material handling 
jobs for you and many more .. . up to three 
tons at a time . . . travel at speeds up to 28 
miles per hour . . . work inside buildings or 
outside on pavement or ground. 


“PAYLOADERS” bring a combination of 
speed, low cost, flexibility and versatility to 
your bulk-handling problems unmatched by 
any other type of equipment. Thousands of 
“PAYLOADER” installations in all kinds of 
plants and situations have accomplished tremen- 


dous cost reductions through savings in time 
and labor and through increased production. 


Our broad experience, plus that of your Hough 
Distributor, is available to help solve your bulk 
material handling problems, and without obli- 
gation. The Frank G. Hough Co., 754 Sunny- 
side Ave., Libertyville, Ill. 


FREE HANDBOOK 


Tells how and where to look for , 
signs of inefficient bulk materials 
handling . . . how to analyze, organize 

and set up an efficient handling 

system. Pius many useful tables and 

data. Write for “Bulk Materials 

Handbook.” 


i PAYLOADER 
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These are the 


























complete details aes 
available on request ‘Soetiee aca 








yoke nut during Sonepenetote ae es 











If you are now using COOPER ALLOY 
stainless steel valves you know all about 
the plus factors in quality and design 
that are yours at no extra cost. If you ra Se ak é 
are using any other brand, you owe it to Sisskad | in major industrial areas of g— 
yourself to get the facts and make the nationwide distributor organization 


comparison. For the full story on how " Rugged construction PR eee 
competitive 2" gate vaives designed for ‘ sive service--compare these weights! 


the same service differ in important eanicoms Serene Nena 























service features, write for your free copy 
of the 2” valve Comparison Chart. 














CUT OUT AND MAIL COUPON BELOW 


THE 


COOPER ALLOY 


FOUNDRY CO. e HILLSIDE, NEW JERSEY 


Nom 





Please send along 
my copy of your 
detailed chart com- 
paring competitive 2” 
stainless steel gate 
valves 











won eke we cee oon me 


Zone Stote 
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says COMMERCIAL SOLVENTS CORP. 


ics seis maak! Wid'i-uiry C 4:1 eprevict hotoc 

} more plants like these recently erected ones have been ordered by 

ercial Solvents Corp. When completed, total capacity of the five 
y better than 300tons of nitric acid per day. 


In recent years, over 90% of U. S. nitric acid plants have been built by 
C&I. With its vast experience in engineering, design, and construction, 
C & I delivers your nitric acid plant at a FIXED COST... on a FIXED DATE. 
LS ft 


es bes ener seen 


THE CHEMICAL & INDUSTRIAL CORP. 


April 1953—-CuemicaL ENGINEERING 








Cuemicat Encrneertnc—April 1953 


ESSO SOLVENTS are being used in 
more and more industries where 
processing requires versatility plus 
dependability. A great many dif- 
ferent industries such as paint — 
textiles-—-chemicals—food _packag- 
ing —- leather — many others are 
using versatile Esso Solvents. 


YOU GET ALL 6 OF THESE 
IMPORTANT FEATURES 
WITH ESSO SOLVENTS 


1. Multi-storage availability — water 
terminals in industrial centers. 


2. Uniformity — made in modern refin- 
eries from carefully selected crude oil 
sources. 


3. Economy—A storage facility near you 
for low freight cost and quick delivery. 


4. Controlled evaporation —- available 
in a wide range of evaporation rates 
with precise characteristics to meet 
your requirements. 


5. Solvency — Esso aliphatics and 
Solvesso aromatics cover both high 
and low solvency ranges. 


6. Modern handling methods — sepa- 
rate tank storage, pumping lines, tank 
cars and trucks, are used throughout 
in all Esso Solvent handling operations. 


Esso Solvents: 
WT-atohilitaamelate 
dependability 
with controlled 


high quality. 


PETROLEUM 
SOLVENTS 


SOLD IN: Me., N. H., Vt., Mass., R. 1, Conn., 
N. Y., N. J, Pa., Del., Md., De C., Vo., W. Vo., 
N. C., S. C., Tenn, Ark., La. 


ESSO STANDARD OIL COMPANY 
Boston, Mass. — New York, N. Y. — Elizabeth, N. J. 
Philadeiphio, Po. — Baltimore, Md. ~ Richmond, Va, 
Charleston, W.Va.—Charlotte, N. C.—Columbia, $. C. 
Memphis, Tenn..—-New Orleans, Lo. 
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diameter 7' — length, 75' 
weight approximately 34 tons 
stainless clad 20% — type 316 


TYPICAL EXAMPLE OF SKILLED PLATE FABRICATION 


i A T 
eee a 
IRON WORKS 

. + » yes, DOWNINGTOWN ’s experience and research in the fabrication of 
various grades of Carbon Steel, Stainless Steels, Nickel-Clad, Stainless-Clad, 
Monel-Clad, Cupro-Nickel, Aluminum, etc., may be of help to you. We are 
equipped with the most modern facilities to handle complete jobs, within 
our limitations, in the correct alloys and methods of fabrication required 
to assure maximum operating efficiency. 

DOWNINGTOWN also maintains a Heat Transfer Division under the di- 
rection and supervision of men thoroughly trained and experienced in this 
field. Our Engineering Consultation is at your service to aid you in prepara- 
tion of plans and specifications for definite jobs. 


Useful literature sent upon request on 
your business letterhead. Remember: 
“Your ont are Our Specialty!’’ 


‘WORKS, INC. ; 


DIVISION OF 
PRESSED pepe 
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for HIGH PRESSURES 


— Atkomaticam™ 


HIGH PRESSURE ELECTRIC VALVES 








ATKOMATIC HIGH PRESSURE VALVES are 
designed to handle pressures to 3,000 psi. 
Standard AC and DC voltages. ‘Sizes range 
from 4%", 42", 4%", 1° and 1% inches. 

Valves are globe type, pilot operated, pis- 
ton actuated with only 3 moving parts. Suit- 
able for operations on air, gas, oil, water, etc. 

Optional equipment includes explosion 
proof coil housings made of heavy cast iron 
available in all sizes. 

Bubble tight pilot valve assembly avail- 
able for operations where leakage cannot be 
tolerated. This assembly eliminates metal-to- 
metal Pilot valve seat seal. 

Use coupon below .. . write today for 
more information. 


REPRESENTATIVES WANTED 


Atkomatic Valve Company has some terri- 
tories available for Manufacturer’s Repre- 
sentatives. For further information write to 
General Manager, Atkomatic Valve Company, 
545 Abbott Street, Indianapolis 25, Indiana. 


LOOK TO... 
ATKOMATIC VALVE COMPANY 


g 
| 525 Abbott Street, Indianapolis 25, Indiana 
Gentlemen: Please send more information on the Atko- 
matic Solenoid High Pressure Electric Valves. 


ELECTRIC VALVES 
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(scanning time: 1 min. 50 sec.) 


VICTOR PHOSPHORUS CHLORIDES ... 
IDEAL CHEMICALS FOR YOU 


This versatile group of Victor phosphorus chlo- 
rides has found a good measure of application. 
New uses are now being considered by industry 
and the future holds promise of broad applica- 
tion. You may get an idea from the information 
on the following page that can benefit your 
company. These chemicals are offered for your 
evaluation. Experimental samples are available. 
Mail the coupon. 


MEW CHEMICALS ... NEW POSSIBILITIES FOR YOU 


Users of the newer Victor phosphates, phos- 
phorus compounds, formates, and oxalates will 
tell you that it really pays to keep an eye on 
Victor research. Many important problems of 
industry have been solved by Victor’s technical 
and research staffs through development of new 
chemicals and new uses. In some instances, 
plus benefits like the addition of new and im- 
pelling sales features for their products, lower 
operating and labor costs, more production, 
greater efficiency were gained. 

Right now, there are several new Victor 
developments that offer promise. The phos- 
phorus chlorides described here may solve a 
product or process problem for you. Their 
unique properties definitely merit your con- 
sideration as do those of other new Victor 
chemicals. 


RESEARCH ... ANOTHER DEPENDABLE VICTOR FACILITY 


For 55 years, Victor has specialized in the 
development and manufacture of phosphates, 
phosphorus compounds, formates, oxalates. 
Victor recognizes the importance and contribu- 
tions of an expanding and continuing research 
program. That’s why you can depend on Victor 
research for useful developments that can aid 
you and make your work easier and your com- 
pany’s process and products better. It will pay 
you to keep an eye on Victor Reséarch. 

Look, also, to Victor for dependable service, 
for-dependable chemical manufacturing stand- 
ards, for dependable product quality and purity. 
Victor’s facilities and service to industry are 
unmatched in this field. When selecting a source 
of supply, be guided by this fact: Victor is recog- 
nized as . . . the dependable name in chemicals. 


HELP FOR PRODUCT PROBLEMS 


If you have a product or process problem, bring 
it to Victor. Our technical and research people 
and laboratories are geared to aid industry. 
Your inquiry is invited. 


NEW FOLDER ON VICTOR RESEARCH CHEMICALS AVAILABLE 


MAIL THE COUPON FOR YOUR COPY 


A new, handy folder which describes 45 Victor 
research chemicals has just been completed. 
You will find it to your advantage to be one of 
the first to receive a copy. One or more of these 
interesting chemicals may offer possibilities to 
you. Mail the coupon today for your copy. 











ae 
VICTOR CHEMICAL WORKS 
141 W, Jackson Bivd., Chicago 4, lil, 


Please send without cost or obligation, 


Bee 








[7] Sample of Phosphorus Trichloride  [] Sample of Benzene Phosphorus 
(DD Sample of Phosphorus Oxychloride Thiodichloride 

(1) Semple of Phosphorus Thiochloride — [~) Sample of Benzene Phosphinic Acid 
CO Semple of Benzene Phosphores 1) Semple of Benzene Phesphonic Acid 


([] Semple of Benzene Phosphorus ([_] New Folder 45 Victor Research 
Oxydichloride Chemicals 





I OI i cteiscetis 
(Fill in and attach to company letterhead) 
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UNIQUE PROPERTIES OF 


VICTOR PHOSPHORUS CHLORIDES 


PHOSPHORUS TRICHLORIDE 

PCI; 

Phosphorus trichloride is a clear, colorless liquid. It 
decomposes in water to give phosphorous and hydro- 
chloric acids, and is chemically very reactive. Typical 
quality: Boiling range 75.5°C.-77.0°C. at 760 mm. 
Uses: Chlorinating agent in organic synthesis; inter- 
mediate in production of phosphites, organic chem- 
icals. Available in tank cars and returnable drums. 


PHOSPHORUS OXYCHLORIDE 

POCI; 

Phosphorus oxychloride is a water-white to slightly 
yellow liquid. It decomposes in water to yield phos- 
phoric and hydrochloric acids, and is chemically very 
reactive. Typical quality: Boiling range 106°C.- 
108°C. at 760mm. Uses: Intermediate in production 
of organic chemicals; as a chlorinating agent, and 
catalyst. Available in tank cars and returnable drums. 


PHOSPHORUS THIOCHLORIDE 

PSCI,; 

Phosphorus thiochloride (thiophosphory] chloride) is 
a faint yellow to colorless liquid with a distillation 
range of 120-125°C. Typical analysis: 18.5% phos- 
phorus and 18.6% sulfur. Uses: Intermediate in 
chemical manufacture. Typical end products are oil 
additives, ore flotation agents, and insecticides con- 
taining both phosphorus and sulfur. 


BENZENE PHOSPHORUS DICHLORIDE 


C,H,PCl, 

(Phenyl dichlorophosphine). Mol. Wt. 179. Specific 
gravity 1.315 at 25°C. Boiling point 224.6°C. at 
atmospheric pressure. A colorless liquid which fumes 
in air. It is a highly reactive acid chloride which 
hydrolyzes in water and reacts with alcohols, phenols, 
amines, and aldehydes. Adds oxygen, sulfur and 
halogens. Suggested uses: As an intermediate in 
organic synthesis. 


De lable name in 
e 


} for 55 Years 
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(Phenyl dichlorophosphine oxide). Mol. Wt. 195, 
Specific gravity 1.375 at 20°C. Boiling point 258°C, 
(atm.). Colorless liquid of faint fruity odor. Soluble in 
benzene, chloroform, carbon tetrachloride. It is a 
reactive acid chloride. Suggested uses are: As an 
intermediate for synthesis of plasticizers and oil addi- 
tives, and in general organic synthesis. 


$ 

i 
C,H,PCI, 
(Phenyl dichlorophosphine sulfide). Mol. Wt. 211, 
Specific gravity 1.376 at 13°C. Boiling point 205°C, 
at 130 mm. A colorless liquid which fumes slightly in 
air. It is a reactive acid chloride which hydrolyzes 
very slowly in water but reacts with alcohols, phe- 
nols, and amines. Suggested uses are: As an inter- 
mediate in organic synthesis and as an additive in 
extreme pressure lubricants. 


BENZENE PHOSPHINIC ACID 


| 
CcHsP-OH 
n 


° 
Mol. Wt. 142. Melting point 84-85°C. White crystals 
soluble in alcohol and water. Slightly soluble in ether. 
Monobasic acid. It is a stabilizer for vinyl resins, and 
a general anti-oxidant. 


Mol. Wt. 158. Specific gravity 1.475. Melting point 
164-165°C, White crystals. Strong dibasic acid. Sol- 
uble in water, alcohol, ether. Stable in air. Suggested 
uses: Catalyst for urea formaldehyde and related 
resins. Intermediate for metallic salts used as anti- 
fouling agents in paint, and oxidation catalyst. 


VICTOR CHEMICAL WORKS 


141 West Jackson Boulevard, Chicago 4, Ilinois « 
A. R. Maas Chemical Co., Division 
4570 Ardine Street, South Gate, Calif. 





Refining Rice Bran Oil 


The production of rice bran oil can be speeded up very effec- 
tively by using De Laval centrifugals at two points in the refining 
process. One De Laval machine, the Soapstock Separator, removes 
the soap and waxes from the oil. Another type of De Laval cen- 
trifuge separates out excess alkali and other impurities. 


For many years De Laval machines have been used to refine 
vegetable oils. Rice bran oil separation is merely a logical exten- 
sion of this experience. It is one more example of how a De Laval 
centrifuge can save time and money by speeding up a process. 


Usually, centrifugal separations are quite easy; in some cases, 
De Laval machines will break emulsions that are too tight to 
break by other means. 


@ Why not tell us of your problem. 


THE DE LAVAL SEPARATOR COMPANY Chicago POUGHKEEPSIE San Francisco 
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Thousands of tons 


mined daily, 


but where does it all go? 
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Di. you ever have the misfortune on a steaming, sticky, sultry day to sit it 
out on a crowded parkway, bumper to bumper, waiting for traffic to clear? 
No doubt your thoughts were plenty sulphurous but probably not along the 
lines we have in mind. 


We're thinking of the mineral Sulphur and its link with the automobile, Each 
car accounts for a substantial poundage of Sulphur, some estimates put it 
at around 25 pounds for the average car. Give or take 5 pounds, it shows 
that a tremendous tonnage of Sulphur is needed each year to put cars, buses 
and trucks on the road ready to operate. And don’t forget the tire and battery 
replacements going on every day. 


Sulphur enters the automobile picture through the tires, steel sheets, plated 
and plastic fittings, glass, battery acid and parts, copper tubing and wiring 
. . . all of which call for the use of Sulphur or its compounds in connection 
with their manufacture. 

Can you wonder that Sulphur goes into industry just about as fast as the 
sulphur producers of the Gulf Coast Region can get it above ground and 
cooled preparatory to shipment? 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y, 


Sulphur Producing Units: Newgulf, Texas * Moss Bluff, Texas 
Spindletop, Texas * Worland, Wyoming 
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OUTDOOR 
SPLASHPROOF MOTOR 





hme EE 


ON THE DRIVING END, the motor that 


is rapidly becoming famous throughout industry for its 
ability to operate anywhere in the open, absolutely 
unprotected, quite unaffected by any climatic condition, 
snow, tain, sleet, fog, dust storm, heat or cold. 

With the cost of housing eliminated, and location 
limitations thrown overboard, these big Elliott motors 
have turned a new page in industrial plant design and 
costs. Available frorn first size above NEMA frames and 
larger. Call or write your nearest Elliott District Office - 
for consultation. 

For Elliott Crocker-Wheeler industrial motors, 1-200 


hp, write Elliott Company, Jeannette, Pa. 


ELLIOTT 


Ridgway Division ¢ Ridgway, Pa. 


PLANTS ALSO AT: AMPERE, N. J. © SPRINGFIELD, 0. * NEWARK, WN. 2. 
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HIGH PRESSURE 
CENTRIFUGAL BLOWER 
BY ELLIOTT 


a. 


AT THE DRIVEN END, one of the high- 
pressure gas circulators that Elliott builds, for operation 
in a closed system, suitable for discharge pressures up 
to 1000 psig or more. 
 Elliote centrifugal blowers are custom-built to the 
requirements of the installation. They are characterized 
by unusually rugged construction throughout and sev- 
eral large multi-stage units have recently made some 
outstanding authenticated records for continuous opera- 
tion and low maintenance. Built for motor drive, motor ; 
geared drive or turbine drive, Call or write your nearest Typical Elliott single-stage blower, 
Elliott District Office for consultation. for turbine or motor drive. 


Centrifugal Blower Dep}. ¢ Jeannette, Pa. fo 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Control Evaporator Concentration Automatically! 


& ro Evap- 
qutomatic Foxboihe-clock 


_ ‘american Threa 


With an individually - engineered 
Foxboro Instrument System 


In more than 40 plants throughout the country, evap- 
orator concentration is pene ene at precise values, 


automatically, with Foxboro trol Systems. Some of 
these systems have been in daily use for as long as 4 
years. The principles are easily and equally adaptable 
to virtually any polar solution. 

Foxboro Automatic Evaporator Control is based on 
continuous measurements of “boiling point rise” . . . and 
on the exceptional sensitivity (1/100 of 1% of scale) of 
the Dynalog Electronic Controller combined with the 
oa accuracy and stability of the Dynatherm Resistance 
Bulb. Pioneered and developed by Foxboro, this auto- 
matic control for evaporators offers you greater uni- 
formity of end-product, increased evaporator capacity, 
elimination of spot sampling, and the release of needed 
manpower from purely routine tasks. 

Write for 5 mtg data sheet including full spec- 
ifications and layout...and for « copy of the mono-, 
graph “Quality Control in the Process Industries.” The 
Foxboro Company, 383 Neponset Avenue, Foxboro, 
Mass., U.S.A. 


FOX BOR } AUTOMATIC EVAPORATOR CONTROL 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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92% % 
never exceeding 













ROLLS 
LAST LONGER 


im the 
Sanitary 


AIRSET, 










Circle-Chill rolls, smooth or cor- 
rugated, are also available for 
all Allis-Chalmers roller mills and 
other makes as well, 








A clearly defined, uniform chill depth in 


Circle-Chill rolls provides maximum wear 


The Extra Wear built into Circle-Chill rolls gives you a bonus 
of many additional months of profitable milling. 

The toughness of the Circle-Chill roll is the result of a 
recently developed centrifugal casting technique. A wear- 
resistant, white iron shell is bonded to a softer gray iron core. 
Centrifugal casting makes possible a longer wearing milling 
surface with no soft gray iron permeation. 


| OTHER FACTORS IN LONGER ROLLER LIFE 


In the AirSet roller mill there is no uneven roller wear. Rolls 
wear evenly because a high speed vibrating type feeder dis- 
tributes stock uniformly over rolling surfaces. Air from a 
single source maintains equal pressure on both ends of rolls. 
When feed stops, rolls open automatically to prevent destruc- 
tive metal-to-metal contact. Get complete facts from your 
nearby A-C sales office or write Allis-Chalmers, Milwaukee 1, 
Wisconsin, for Bulletin 06B7218. 

























AirSet and Circle-Chill are Allis-Chalmers trademarks, 


ALLIS-CHALMERS \ 
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CONDUCT 
CORROSIVE 
CHEMICALS 


ODAY’S better way to conduct corrosive liquids 
TYGON TUBING as used by the Eagle-Picher Co. to convey or gases is with rugged, heavy-duty TYGON 
chlorine gas from cylinders to tanks containing metallic oxides— TUBING. This flexible, plastic pipe, in sizes up to 
é truly severe test of chemical resistance. : : : 
2” ID, is being used extensively as temporary or 
ee ee fee ee te fe ere ae permanent acid and alkali lines; as inlet and discharge 
ports for chemical pumps and filters; as drainage and 
supply lines to and from reactors and storage tanks; 
and as a safe, efficient conducting medium in many 
other applications. 
Available in six standard formulations to meet a wide 
range of chemicals and other operating conditions, 
TYGON TUBING, ranging from crystal clear to 
glossy black, is highly resistant to acids and alkalies, 
oils and greases, alcohols and water. Its minimum 
extractability permits use with the most sensitive 
solutions. Its lastingly smooth surfaces afford faster 
flow. and quicker, easier cleaning. Its fuli flexibility 
makes even the most difficult installation simple. Its 
high strength, abrasion resistance, and non-aging 
characteristics insure long service life. 
Why not solve the gas or liquid transmission problems 
in your plant by writing, today, for detailed informa- 
tion and technical data on TYGON TUBING? Ask 


ae caer —, a Poor — Ai inp for free Bulletin T-77. Address: U. $. STONEWARE, 


process equipment requiring positive and enduring seals. TALLMADGE SQUARE, AKRON 9, OHIO. - 
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Prepared under the direction of Joseph A, O'Connor, News Editor 


@ New ethylene producers on the Gulf Coast aren’t unlikely. 
Phillips Chemical might build an ethylene plant at Houston. And 
United Gas may build a plant to strip ethylene from natural gas. 
Demand keeps growing. Goodrich, for one, has been shopping for 


ethylene. 


® Brush Development Co. of Cleveland, interested in growing 
crystals of germanium and other semiconductors, is going into the 


transistor business. 


Titanium moves into process equipment 

Chemical processing equipment made of titanium 
is fast becoming a reality. Methods of processing and 
fabricating titanium, especially powder metallurgy, are 
being worked out by Brush Development Co. of Cleve- 
land. This work is hastening the advent of process 
equipment made of titanium. 

Brush, for example, has produced for Fram Corp. 
a titanium filter for fuming red and white nitric acid. 
After 700 hr. in fuming nitric at 160 deg. F. the 
weight loss was less than 0.5 percent, contrasted with 
316 stainless, the previous material, which completely 
dissolved after 168 hr. The Air Force is using the fum- 
ing nitric for rocket fuel. 

In addition to filters for nitric acid, complete fuel 
systems of titanium are being developed for handling 
rocket fuels. 

Autoclaves lined with titanium sheet are being 
built by Autoclave Engineers of Erie, Pa. 

Brush has made titanium nozzles for handling 
iron sulfate slurry. Other parts made of titanium by 
Brush: pump impellers and valve trim. The valve trim 
may be competitive with monel in manufacturing costs. 
A nutating disk, made by Brush, is now under test at 
the plant of Buffalo Meter. 


How can industry get into nuclear power? 


If industry wants to invest its own money in 
nuclear power, it should offer clear preposals to the 
government. This might speed revision of the Mc- 
Mahon Act. Such proposals from industry undoubtedly 
would result in hearings to determine how industrial 
investment could be safeguarded by revising the act. 

As it stands, the Atomic Energy Act forbids pri- 
vate ownership of plants that can produce enough 
plutonium or other fissionable material for use in an 
atomic bomb. Thus industry cannot own nuclear 
power plants producing plutonium in such volume. 

If industry won't pay for civilian nuclear power 
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development, W. Sterling Cole, ranking Republican 
Congressman on the Joint Congressional Committee 
for Atomic Energy, feels the government should pay. 
But if the government is to foot the bill, Cole sees no 
reason why the McMahon Act should be changed. 

Bourke B. Hickenlooper, ranking Republican Sen- 
ator on the Joint Committee, says hearings should be 
held immediately to get all opinions on the record. 

It appears questionable, according to Cole, that the 
U.S. needs more plutonium, which would be pro- 
duced together with power in nuclear power plants. 
Expenditures that have been disclosed seem to show 
that the U.S. has been concentrating on production of 
uranium as a source of atomic energy. And at present 
its cost is probably less than a tenth that of plutonium. 

AEC Chairman Gordon Dean feels there should be 
major declassification of information on power re- 
actors. Not only would this speed reactor technology 
in this country, but it would improve U.S. relations 
with foreign suppliers of uranium. Some of these 
suppliers need power and if information on power 
reactors were declassified, the U.S. could help these 
nations with technical knowledge. 

Both Cole and Hickenlooper likewise favor major 
declassification of reactor information. Hickenlooper 
feels that AEC has the authority right now to de- 
classify much more than it has. He also says that 
AEC should stay out of civilian nuclear power and that 
industry should be given every encouragement. 


Trend to earlier specialization 

Future chemical engineers will begin to specialize 
in their senior year at Lehigh University as a result 
of the recent overhauling of the chemical engineering 
curriculum. 

Big innovation, according to Dr. Alan S. Foust, 
the department head, is that new courses have been 
added to allow mild specialization by seniors in their 
chosen fields of chemical engineering. (Continued) 
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In addition to design and development work, still 
the principal field of employment for chemical engi- 
neers, seniors will have the option of concentrating in 
the direction of sales engineering, plant administration, 
organic chemical industries, or inorganic chemical in- 
dustries including atomic energy operations. 

A new course in power plants and heat engines 
will also be added during the senior year. Chemical 
engineers are called upon increasingly to solve plant 
problems of heat and electric energy. 


Rare earths now made in India 

India now has its own rare earth industry. A gov- 
ernment-owned processing plant has been set up at 
Alwaye near the seaport of Cochin in Travancore. The 
enterprise is under the authority of the Indian Atomic 
Energy Commission, with technical assistance from a 
French company, Societe des Produits Chimiques des 
Terres Rares. The plant is already in production. 

Each year, the plant will process 1,500 tons of 
monazite sand from the beaches of Travancore. Main 
products will be rare earth chlorides and carbonates. 
Thorium extraction, with production of thorium ni- 
trate, will make possible recovery of byproduct uranium. 

Discovery of monazite, a phosphate of rare earths 
with which thorium oxide is found, was made acci- 
dentally by a chemist, C. W. Schomberg, in 1909, and 
was later confirmed by the Geological Survey of India. 
Exports of monazite sand began soon afterward, and 
had reached 5,000 tons annually by 1937, just before 
World War II. 

In 1948 Prime Minister Nehru banned exports and 
asked the newly set up Atomic Energy Commission to 
advise how best to exploit the atomic mineral re- 
sources of India. Negotiations were soon started with 
several companies and advice sought from the Atomic 
Energy Commissions of other nations. The result is 
India’s brand new plant for processing rare earths, 
which has just started operating. 

Travancore is rich in ilmenite, in monazite and in 
zircon, a silicate of zirconium. Before World War II, 
India furnished about 75 percent of the world’s re- 
quirements of titanium dioxide from ilmenite. It’s esti- 
mated that India has a reserve of 250 million tons. Re- 
serves of monazite are estimated at 1.5 million tons, 
and about the same quantity of zircon. 


Makers of chemicals held prices down 

Prices in the chemical industry declined in almost 
every month last year, according to the Manufacturing 
Chemists’ Association. The wholesale price index 
for chemicals and allied products, as compiled by the 
U.S. Bureau of Labor Statistics, is only 3 percent higher 
than before the Korean war. The index for all com- 
modities, as distinguished from chemicals, is almost 11 
percent higher than before the Korean conflict. 
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Chemical industry has been able to hold down 
price increases because of new and improved proc- 
esses and because of large investments in new and 
more efficient plants and equipment. The industry is 
now mid-way through its $6 billion expansion, slated 
for completion by 1955. 

Competition in the industry, spurred by this new 
capacity, has brought sharp reductions in some chem- 
ical prices, and has held others at low levels despite 
higher labor and material costs. 

Many prices have actually been cut back. Anti- 
biotics, for example, have been brought down to a 
fraction of what they originally cost. This results from 
volume production. Costs of the new chemical fibers 
for textiles have also declined sharply. 

Wage costs have increased in the chemical in- 
dustry as in other manufacturing industries. Rise in 
average hourly earnings of workers making chemicals 
and allied products has been almost 16 percent since 
Korea. 


Diamond eyes methane chlorination 

Diamond Alkali has taken a 60-day option either 
to purchase the stock of Belle Alkali Co. of Belle, 
W. Va., or to acquire the right to use the Belle proc- 
ess for the chlorination of methane. 

Under the option agreement, Diamond will pay 
$275,000 if it decides to acquire the process. If pur- 
chase is made, Diamond will pay $1,558,300 if all out- 
standing shares of Belle are acquired. Belle Alkali’s 
five controlling stockholders are parties to the option 
agreement. 

President Raymond F. Evans of Diamond Alkali 
explains that the action is another expansion of Dia- 
mond’s activities in organics. Three organic products 
—methyl chloride, methylene chloride and _chloro- 
form—are derived from the chlorination of methane, 
and their major uses are in the manufacture of silicone 
resins, drugs and solvents. 


Why Phillips switched to a centrifugal 

In a radical departure from the conventional U.S. 
method, Phillips Chemical is using a centrifugal com- 
pressor instead of reciprocating compressors to furnish 
compressed air for ammonia oxidation in the new 
nitric acid units at the Etter, Tex., plant. 

Nitric acid production at this plant, formerly the 
Cactus Ordnance Works and now leased from the gov- 
ernment by Phillips, has been increased by installing 
two new German-made ammonia oxidation units. In- 
stalled by Chemical & Industrial Corp., each of these 
units can turn out 55 tons per day. 

Primary difference between the new units and con- 
ventional ammonia oxidation units is that a centrifugal 
compressor supplies process air. 

The Clark centrifugal compressor has a total of 
nine stages in two cases, and compresses 16,000 cfm. 

(Continued on page 110) 


April 1953—Cremicat ENGINEERING 








It’s going on over thermal insulation 
as a vapor and weather barrier 


te 
Here’s how the Aluminum Ore Company at Bauxite, Arkansas keeps absorbent 
insulation dry. Membraning cloth is pressed into a light coat of INSUL-MASTIC, 
Then a heavy coat of INSUL-MASTIC is sprayed over this. That ends the insu- 
i lation worries for years to come. 

The insulation stays dry and efficient beneath its INSUL-MASTIC coat. And 
while it’s dry the tank can’t rust. 

This Superior coating gives lasting protection because of its flexibility and its 
tough fillers, like asbestos, which absorbs physical abuse, and mica, which 
reflects harmful rays of the sun. Its large Gilsonite content resists industrial fumes 
and vapors. Weather won’t harm INSUL-MASTIC. It will stand 40° F, below 
zero or 300° F. above. As for being watertight . . . its moisture vapor transmission 
rate is only .01 grams per 100 square inches per 24 hours per % inch. 

Specify this Superior coating for your thermal insulation or to prevent corro- 
sion. Write for our catalog and the name of the INSUL-MASTIC Representative 
near you. 


Where less insulation is needed use INSUL-MASTIC TYPE "'D”’. 
One coat over metal insulates and also prevents corrosion. 


=m  Dnsyl Masta. ’ 


CORPORATION OF AMERICA 
Oliver Building ¢ Pittsburgh 22, Pa. 
Representatives in Principal Cities 
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here is the MARK OF QUALITY 


wy ZEPHYRWELD® WELDING FITTINGS 


@ TRI-CLOVER offers the most complete 
line of Zephyrweld Schedule 5 and 10 
stainless steel welding fittings in sizes from 
¥," through 24’ and 36’ for use with stain- 
less steel light gauge pipe. In addition, 
Schedule 40 fittings are available in sizes 
through 24’. 


These porosity-free fittings are fabricated 
from stainless steel types 304, 347, 316 
and other stainless steel analyses .. and 
are annealed, pickled and passivated in 
sizes through 4°. Larger sizes are passi- 
vated and may be annealed upon request. 


Schedule 5 and 10 fitting ends are cut 
flush for rapid welding. Because of their 
light gauge, no chamfering is required. 
Schedule 40 fittings are beveled in accord- 
ance with ASA specifications. 


In addition to butt welding pipe fittings, 
Tri-Clover manufactures a complete line iy St iz 
of stainless steel tube O.D. butt welding A Dw 
fittings for use with light gauge tubing. 


oh: 


WES 


See your nearest TRI-CLOVER DISTRIBUTOR for details 


... or write for literature on the products in which you are interested. 
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Tri-crover offers over 30 years of spe- 
cialized experience in solving corrosion-resist- 
ant piping problems. Skilled craftsmen and 
engineers have made the name Tri-Clover the 
mark of quality on stainless steel and alloy 
fittings, valves, pumps and specialties. 


Your selection of the right fitting, valve, 
pump, tubing or pipe for any specific applica- 
tion is made easier by Tri-Clover’s complete 


on Stainless Steel Fittings for Chemical-Process Service 


production and engineering facilities. Benefit 
from this fact. For here is one dependable 
source ... one responsibility for your chemical- 
process piping and pumping problems. 


Our experienced engineering service is at 
your disposal to help solve your specific corro- 
sion-resistant piping problems. 


Remember to specify Tri-Clover. 


RECESSED END 
FITTINGS for 
SOLDERING, BRAZING 
or SOCKET WELDING 


CONICAL END FITTINGS 


A complete line of ells, tees, crosses, laterals, reducers, etc., 
fabricated in Stainless Steel Type 316 and other SS anal- 
yses. Available in sizes from 1” O.D. through 4” O.D. A 
lightweight, low cost installation that is simple, fast and 
leak tight. Fully annealed, pickled and passivated. 


Low cost, lightweight, high quality fittings designed for 
fast, simple soldering, brazing or socket welding. Fabri- 
cated in Stainless Steel Types 304, 347 and 316. Full line 
of elbows, return bends, tees, crosses, adapters, etc., in 
sizes from %” through 24”. Available in pickled or pol- 
ished finish with any combination of 1.D. or O.D. finish 


required. All fittings fully annealed and passivated, 


Res Oi at 


SANITARY FITTINGS 


Tri-Clover “sanitary” type 
stainless steel fittings are avoail- 
able in sizes from 1” through 
4” O.D., in a full range of fit- 
ting types, including those des- 
ignated and approved as meet- 
ing 3A Standards throughout. 
These modern fittings incorpo- 
rate numerous exclusive design 
and construction features that 
assure highest quality. 

Tri-Clover sanitary fittings 
ore widely used in processing 
foods and pharmaceuticals. 

A full line of stainless steel 
tubing and pipe is available 
for all corrosion-resistant needs 
in sizes from 1” through 42” 
o.D. 


™ ~~ * 
el T 


TRI-CLOVER PUMPS .. . Tri-Clover Centrifugal Pumps 
are available in a complete range of sizes and capacities 
up to 1250 GPM and up to 250 ft. head at zero GPM. 


STAINLESS STEEL Fast, non-clogging centrifugal action with special seals 


TUBING and for practically every requirement. Fabricated of highest 


quality, corrosion-resistant metals. 


Jri-Clouen 


Wisconsin 


CUSTOM FABRICATION . . . Tri- 
Clover is fully equipped to furnish 
even the most complex custom fab- 
ricating jobs, right from the blue- 
print stage. Write for full details. 
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of atmospheric air to 125 psi. The primary drive for 
this compressor is a 3,500-hp. electric motor. Additional 
drive is provided by a Westinghouse centrifugal ex- 
pander that can deliver 1,210 hp. by utilizing the 
energy of the 75-psi. exit gas from the absorption col- 
umns. The centrifugal compressor and the expander 
are used instead of the conventional two pairs of 
reciprocating compressors, one pair driven by gas 
engine and the other by the exit gas. 

Before deciding to use a centrifugal compressor, 
Phillips carefully analyzed the comparative economics 
of a centrifugal vs. reciprocating compressors. For 
ammonia, oxidation, Phillips found, it costs less to 
operate a centrifugal compressor. And the initial in- 
vestment is lower for the centrifugal unit. 

The service factor of a centrifugal compressor 
should not be less than 98 percent. Ammonia oxida- 
tion units with a centrifugal air compressor should 
give an over-all efficiency of 93.5 percent. 

With a centrifugal compressor, platinum gauze 
has to be changed only once every 45 days—or even 
less frequently sometimes. This is because the air is 
not contaminated with oil or iron. For the same rea- 
son, less contaminants in the air, catalyst loss is re- 
duced by operating with a centrifugal compressor. 

Another consideration in Phillips’ decision to use 
a centrifugal compressor was the elimination of pulsa- 
tions in the air supply. A pulsating air supply, such as 
reciprocating compressors deliver, can produce a rapid 
and sometimes wide variation in temperature in the 
combustion zone. This results in lower conversion 
efficiencies. 

It was to take advantage of these improved operat- 
ing features, as well as the lower initial investment 
cost, that Phillips decided to install a centrifugal com- 
pressor. 


Polyvinyl aleohol made by new process 

Production of polyvinyl alcohol is currently about 
15 million pounds per year, with Du Pont far and 
away the biggest producer. In its Niagara Falls plant, 
Du Pont makes polyvinyl alcohol by a continuous 
process, using alkaline hydrolysis. 

In Cleveland, Colton Chemical is now producing 
polyvinyl alcohol in its new plant after two years of 
pilot-plant production. Colton has been selling more 
than | million pounds per year, expects to better that 
now. 

It took Colton about five years to develop its 
process, which produces a non-gelling product, impor- 
tant for use in adhesives. Colton spent better than 
$250,000 to develop the process and for its plant. 

In the process, vinyl acetate monomer is polymer- 
ized to polyvinyl acetate, then hydrolyzed to poly- 
vinyl alcohol. Like Du Pont, Colton uses alkaline hy- 
drolysis. 

The product is fully hydrolyzed. Colton makes two 
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grades, one with a medium viscosity of 20 to 30 cps. 
and the other with a high viscosity of 35 to 50 cps. 

American Resinous Chemicals of Peabody, Mass., 
also makes polyvinyl alcohol. So does Shawinigan 
Resins Corp. of Springfield, Mass., at its Indian 
Orchard, Mass., plant. Shawinigan Resins uses acid 
hydrolysis, and its product goes to Shawinigan Prod- 
ucts Corp. and Monsanto. At Texas City, Monsanto 
has also produced polyvinyl alcohol experimentally. 

Polyvinyl alcohol is used in the adhesive, textile 
and paper industries. It is used as an emulsifying agent. 
A growing market is in synthetic fibers, such as nylon, 
where it is used as a size. 

Vinyl acetate monomer is the principal raw ma- 
terial for the production of polyvinyl alcohol. About 
105 million pounds of vinyl acetate monomer are made 
per year, with Carbide & Carbon at Niagara Falls the 
principal producer. 

DuPont also makes vinyl acetate monomer for its 
own use. In Canada, Shawinigan Chemicals, Ltd., 
makes it, mostly for its own use, with some going to 
Shawinigan Resins for its Indian Orchard, Mass., 
plant. Shawinigan Chemicals likewise markets vinyl 
acetate monomer in Canada, as does Shawinigan Prod- 
ucts in the United States. Monsanto will begin making 
vinyl acetate monomer in its Texas City plant this 
year. 

About 5 Ib. of vinyl acetate monomer goes into 
the production of every auto. It’s used to make poly- 
vinyl butyral for safety glass. 

Polyvinyl acetate in solid, solution and emulsion 
form is made by Colton Chemical at its Cleveland 
plant. So production of polyvinyl alcohol by its new 
process was a natural for Colton. 


New way te sulfonate organics 

Tennessee Corp. is now producing an alkyl aryl 
sulfonate detergent by a new continuous process at its 
Copperhill, Tenn., plant. Advantages of its process, 
according to Tennessee Corp., are specially designed 
equipment and unique raw materials. 

These raw materials, other than the organics to 
be sulfonated, come from the sulfuric acid plant at 
Copperhill. Most processes use oleum. 

The process results in essentially complete sul- 
fonation, with 1 percent or less of the organics left 
unreacted. The product contains close to 90 percent 
of active ingredient, and cnly about 10 percent sodium 
sulfate. 

Because of its low sodium sulfate content, the 
finished detergent can be used in builders. It is 
stable in both acid and alkaline solutions, and will 
work in water with a hardness up to 300 ppm. The 
high-purity product foams readily. Tennessee Corp. 
supplies it as dry flakes or as an aqueous slurry. 

At present, the product is a sodium salt, but 

(Continued on page 112) 
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THE CHEMENTATOR, continued 


soon the detergent will also be offered as the potas- 
sium, ammonium or alkanolammonium salt. Produc- 
tion of heavy metal salts, such as calcium and barium, 
used in oil solvents, is planned for the future. 

In addition to the manufacture of alkyl ary] sul- 
fonates, the new continuous process of Tennessee 
Corp. can be used to make both benzene and toluene 
sulfonic acid and other sulfonated products. The new 
unit at Copperhill has been designed so that it can 
sulfonate materials for use in plastics and pharmaceu- 
ticals as well as detergents. 


Another sulfonation plant for Conoco 

Expanding its activities in petrochemicals, Con- 
tinental Oil Co. has acquired Bryton Chemical Co. of 
‘Trainer, Pa., one of the first producers of synthetic oil- 
soluble sulfonates. 

Conoco is already one of the largest producers of 
industrial synthetic detergents in the Midwest, oper- 
ating a sulfonation plant in Chicago. Synthetic deter- 
gents made at the Chicago plant are all of the water- 
soluble type, while the sulfonates produced at the 
Bryton installation are soluble in oil. 

When completed, Continental’s current expan 
sion of its Baltimore, Md., petrochemical plant will 
triple capacity there. The Baltimore plant makes raw 
materials for alkyl aryl sulfonates of both the water- 
soluble and oil-soluble types. It will supply basic raw 
materials for the two sulfonation plants at Chicago 
and Trainer, Pa. 


New producer of triple superphosphate 

Davison Chemical is going into the triple super- 
phosphate business. As part of its current $25.4 mil- 
lion expansion program, Davison is building a $12,- 
410,000 plant at Bartow, Fla., to make triple super. 
When the plant starts operating early in 1954, it will 
be able to turn out 200,000 tons a year. The Davison 
plant is the largest being built in the current $35 mil- 
lion construction effort of Florida’s phosphate in- 
dustry. 

This will be the first triple superphosphate plant 
in the United States to use the Dorr process. Sul- 
furic acid is reacted with phosphate rock to produce 
phosphoric acid, which in turn is reacted with more 
phosphate rock to get the triple superphosphate. Both 
granulated and pulverized triple super will be pro- 
duced. 

Sulfuric acid will be made in a contact unit 
with a daily capacity of 550 tons. The plant will have 
sulfur storage facilities and silos that can hold 1,000 
tons of phosphate rock. 

The new Bartow plant will make Davison a major 
producer of triple superphosphate. Total capacity of 
the industry at present is estimated at 770,000 tons a 
year. By 1954, Davison’s output added to other new 
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and expanded operations will bring the industry’s 
total estimated capacity to more than 1 million tons 
annually. Even so, demand by the end of that year, 
according to the U.S. Department of Agriculture, is 
expected to reach 1.6 million tons. 


Record climb for latex paints 

The U.S. paint industry, according to N. R. 
Peterson of Dow, last year made and sold 35 million 
gallons of latex paint. This volume was achieved in 
five years. The paint industry, Peterson told CCDA 
members in Cleveland, has never participated in a 
development that has moved as fast as latex paints. 

Latex paints are an offshoot of the wartime de- 
velopment of synthetic rubber. Most styrene-butadiene 
copolymers used in synthetic rubber contain 50 percent 
or less of styrene. But Dow early directed part of its 
research toward high-styrene copolymers for uses other 
than synthetic rubber. Dr. L. L. Ryden of Dow pio- 
neered in the development of these styrene-butadiene 
latices. It was found that a copolymer containing 60 
percent styrene is best. 

Dow wisely concentrated on developing this latex 
as a water paint vehicle. It can also be used as an ad- 
hesive for coating paper and as a textile coating. 

In 1946 field development was begun in the paper, 
textile and paint industries. Latex caught on first in 
the textile industry. By the end of 1946 the textile 
industry was using carloads, and by mid-1947 so was 
the paper industry. 

But latex paints did not catch on as fast as the 
paper and textile coatings. Glidden was the first in 
the paint industry to sense the potential of latex 
paints. Field trials of latex paint in the fall of 1947 
provided the ammunition for an all-out campaign in 
1948 to put over the radically new paint. 

Since then, consumer demand for latex paints has 
snowballed steadily. In 1948, 100,000 gal. of latex paint 
was sold; in 1949, 2 million gallons; in 1950, 3.5 mil- 
lion; ‘in 1951, 30 million; and in 1952, 35 million 
gallons. 


California gets a new ammonia plant 

Brea Chemicals, Inc., newly organized subsidiary 
of Union Oil Co. of California, will lease and operate 
a specially designed $13 million plant to be built at 
Brea, Calif., for the manufacture of ammonia for the 
West’s agriculture and industry. 

Ammonia will be made from natural gas taken 
from wells near Brea. 

Amoniaco Corp., a non-affiliated company, will 
finance the plant’s construction, C.F. Braun & Co. has 
been picked by Amoniaco to build the plant on a 30-acre 
site two miles east of Brea. Annual payroll will come 
to $750,000 when the plant starts operating in the 
summer of 1954. 


What's Happening, turn to page 114 
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GENERAL CHEMICAL’S 


Anhydrous Sodium Sulfate 


(in bags or bulk) 


IN TEXTILE DYEING—As a level- ‘ d C 


pte ct sie achat FOR PURITY—General Chemical’s Anhydrous Sodium Sul- 
fate consistently assays in excess of 99.5% NaoSOx4. 


.- +» COLOR—Extremely clean, white, free-flowing powder. 


IN DYE MANUFACTURE — 
dashes ae aeae ..- SOLUBILITY—Dissolves readily, and is practically free from 


undesirable impurities. 


. + EFFICIENCY—Produces clear solutions; helps prevent con- 


tamination of dyes or colors. 


FOR SYNTHETIC DETERGENTS— 
As a diluent or filler. 


For your requirements . . . 


MANUFACTURE OF DRUGS & Phone or write the 
PHARMACEUTICALS 


nearest General Chemical 
office listed below 
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FOR LEATHER TANNING 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Y, Offices: Albany * Adanta_* Baltimore _* Birmingham © Boston ¢ Bridgeport * Buffalo 
eS i atlote * Chicago * Cleveland * Denver ¢ troit * Greenville (Miss.) * Houston 
* paneeme ° Faron 5 aa ° Fg os ° 9 ae : ee York Yoke twee 
IN RAYON ING BATHS isburgh © Providence * San Francisco ¢ attle ©¢ St. Louis * ima (Wash, 
” In Wisconsin: General Chemical Company, Inc., Milwaukee 
in Canada: The Nichols Chemical Company, Limited * Montreal «+ T o° Vv 
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Hanna to Make Ferronickel 
By Ugine Process for DMPA 


Governmerit agreements with two 
subsidiaries of M. A. Hanna Co. of 
Cleveland for the mining and smelting 
of nickel ores from Oregon’s Nickel 
Mountain will boost the nation’s sup- 
ply of critical ferronickel. The deal 
with the Defense Materials Procure- 
ment Administration calls for Hanna 
to produce 95 million to 125 million 
pounds of nickel as ferronickel. Hanna 
will use the French Ugine process. 

Fast tax writeoffs have been granted 
on 85 percent of the $3.6 million 
mine and on 70 percent of the smelter. 

According to the agreements with 
DMPA, Hanna Coal & Ore Corp. will 
mine and sell té "the government 
enough ore to produce a minimum of 
95 million pounds of nickel contained 
in ferronickel. The price will be $6 
per dry ton of ore with a nickel con- 
tent of 1.5 percent. ‘ 

The deal with Hanna Nickel Smelt- 
ing Co., the other subsidiary, calls for 
the government to advance up to $24.8 
million for construction of the smelter. 
Ore will be converted to ferronickel 
ingots at a cost to the government not 
exceeding 79.39 c. per Ib. for the 
first 5 million pounds and 60.5 c. 
thereafter, exclusive of the amortiza- 
tion of facilities. Hanna Nickel Smelt- 
ing will pay the government the same 
price for the ore that the United 
States pays to Hanna Coal & Ore Co. 
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HCN and cyanohydrin units were the first built at Deer Park in 1947-48. 


New Process for Acrylics 


Rohm & Haas’ new plant makes acrylic monomers 
directly from acetylene and carbon monoxide, supplanting 
older processes based on ethylene derivatives. 


Acetylene has won the latest round 
in its battle with ethylene as basic ma- 
terial for synthetic organic chemicals. 
Rohm & Haas has recently started up 
at Deer Park, near Houston, Tex., a 
new $8-million plant for making 
acrylic monomers from acetylene. The 
older unit, which used ethylene deriva- 
tives, has been shut down. 

The new process permits significant 
price reductions. Methyl acrylate 
monomer has been reduced from 49 c. 
to 42 c. per Ib. in tankcar quantities; 
the ethyl monomer has come down 
from 48 c. to 42. 

Rohm & Haas is convinced that the 
market for acrylic monomers can be 
widened by lower prices. Fond hopes 
are pinned on the future of acrylic dis- 
persions in water-base paints. Another 
potentially big market is in soil stabi- 
lizers and conditioners. 
>» New Process—The new Texas plant 


uses a process first studied by Dr. 
Walter Reppe in Germany. 

Reppe found that acrylic esters 
could be made by the interaction of 
nickel carbonyl with acetylene and an 
alcohol under mild conditions of tem- 
perature and pressure. However, the 
reaction requires stoichiometric quan- 
tities of the carbonyl and product 
yield is only about 60 percent. Un- 
der more severe conditions—150 to 
180 deg. C. and 30 atm. pressure— 
Reppe found that carbon monoxide it- 
self would react with acetylene and an 
alcohol in the presence of a catalyst 
such as nickel bromide. In this proc- 
ess there would be no need for re- 
covery of nickel and reconversion to 
the carbonyl. 

But this process had its disadvan- 
tages, too. Among other things, the 
reaction is too slow; catalyst is lost 
by volatilization and decomposition; 
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FEED pumps for nickel carbonyl unit. 


the acrylates tend to polymerize; acet- 
ylene forms tars which foul up the 
catalyst; handling of acetylene at this 
pressure is hazardous. 
> Happy Medium—Rohm & Haas re- 
searchers hit upon a compromise proc- 
ess which uses mild conditions and is 
fast, yet consumes only 20 to 40 per- 
cent of the nickel carbonyl required by 
the stoichiometric process.* The 
trick is to start the reaction with nickel 
carbonyl, then feed in carbon mon- 
oxide. The process runs at atmos- 
pheric pressure with temperatures in 
the range of 30 to 50 deg. C. Yields 
are in the range of 80 to 90 percent, 
based on acetylene and total carbon 
monoxide. 

According to R & H, the process is 


readily adaptable to continuous oper- , 


ation; in fact, present operations are 
already on a continuous basis. 

> Exit Ethylene—Production of acry- 
lates, up until now, has been based 
on ethylene. Rohm & Haas’ first pilot 
plant, built at Bristol, Pa., in 1931, 
used ethylene chlorohydrin and _ so- 
dium cyanide. Seeking lower costs, 
R & H next went to a process involv- 


*U.S. Patent 2,582,911. 
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CARBON monoxide production unit. 


ing the reaction of ethylene oxide and 
hydrogen cyanide, with the HCN 
being generated from purchased so- 
dium cyanide. 

In an effort to reduce costs still 
further, R & H decided to make its 
own HCN from methane and am- 
monia. This decision resulted in the 
construction in 1948 of an $8-million 
HCN plant at Deer Park. 

The new acetylene-based process 
uses neither ethylene oxide (or chloro- 
hydrin) nor HCN. Manufacture of 
methacrylates, however, is still based 
on acetone and HCN. 

Next logical step for R & H, as 
soon as the volume justifies it, would 
be production of its own acetylene 
from natural gas. Acetylene is now 
generated from purchased calcium car- 
bide. 
> Smart Engineering—Basic data for 
design of the new plant were obtained 
from a bench-scale unit operated un- 
der carefully controlled laboratory con- 
ditions. Conventional pilot-plant-scale 
tests were bypassed. Performance of 
the Deer Park plant, however, has 
been highly satisfactory as to through- 
put, yields and purity of products. 

R & H engineers had little definite 


data to go on as to the toxicity of 
nickel carbonyl. Thorough investiga- 
tion during the process ‘development 
work resulted in the design of an 
automatic detector system in the new 
plant, which sounds an alarm if a 
dangerous concentration of nickel car- 
bonyl is reached. 

> Big-League Markets—Acrylics already 
are large-volume chemicals, since 
Rohm & Haas has been producing sev- 
eral million Ib. per year by the older 
process. ‘They have been widely used 
in plastics and- in leather and textile 
finishes. They also go into special 
synthetic rubbers, lubricating oil addi- 
tives, adhesives and in chemically re- 
sistant color-fast lacquers. Many of 
these uses, however, have been largely 
regarded as specialties which can stand 
relatively high prices. 

The company now has developed a 
new product tailor-made for use in 
high-quality water-base paints. This 
product, a 100-percent acrylic disper- 
sion in water, is said to offer many im- 
portant advantages over existing 
vehicles. Although it’s more expensive 
than competing dispersions, R & H 
expects the advantages of simpler for- 
mulations and improved quality to 
more than offset the difference, 


Esso Adds Unit at Bayway 
For Distilling Crude 


Increasing the capacity of its Bay- 
way, N._J., refinery, largest on the 
East Coast, Esso Standard Oi Co. is 
adding a crude distillation unit that 
can handle 60,000 bbl. per day. M. W. 
Kellogg Co. will build the new unit, 

A three-stage plant, the unit will 
be similar in design to two units now 
being built by Kellogg at Esso’s Baton 
Rouge refinery. Engineering is now 
under way on the unit for the Bayway 
refinery, and construction will start 
early this summer. 
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in most cases from 0.7 to less than 
2.0.. The chemical industry was 
slightly on the low side with its 0.9 
supporting members per research sci- 
entist, while the motor vehicles indus- 
try was high and irregular with 5.2. 
Taking all research employees into 


All Manu- 
facturing 
Industries 
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2% 


$22,700 
$9,000 
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$204,170,000 
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$16,500 per research scientist. . . 
$ 7,900 per research worker... . 
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7.1% of research 


13,181 engineers & scientists... 
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separations, job swiches). . 
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How’s Industrial Research? 


Booming. Bullish. Brash. Highest research expendi- 
tures in history have been recorded. Chief problem seems 
to be holding good men. 


Over $3.5 billion went into research 
and development last year, four times 
the expenditure at the beginning of 
World War II. Aware of this pro- 
digious research volume, the Defense 
Dept.’s Research and Development 
Board and the Bureau of Labor Statis- 
tics have just completed a survey of 
private industry’s research effort. 

Walter G. Whitman, chairman of 
RDB, in releasing the survey report 
pointed out that two-thirds of the sum 
_ was put to work in the laboratories of 
private industry. 
>» Thank The Taxpayers—Almost half 
of industry's research, however, was 
financed by the Federal government, 
principally the Department of Defense 
and the Atomic Energy Commission. 
The chemical industry wasn’t typical, 
though. Only 7.1 percent of its re- 
search was government financed. The 
petroleum industry was even lower 
with 3.1 percent, while the aircraft in- 
dustry was high with 85 percent. 

Altogether, 1,934 companies re- 
sponded to the RDB survey, 85 per- 
cent of the total. These employed 
nearly 94,000 research engineers and 
scientists in January 1952. More than 
half of the 94,000 were working for 
three industrial groups—electrical ma- 
chinery, aircraft and chemicals. The 
chemical industry employed 13,181 of 
these men, electrical machinery added 
up 17,243 and aircraft came up with 
20,166 researchers. 
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> Scientists-Technicians — Total _ re- 
search staffs, including both profes- 
sional and supporting personnel, num- 
bered 234,000. The average ratio of 
supporting personnel to engineers and 
scientists was 1.5. In the chemical 
industry the ratio was 0.9 supporting 
personnel to each scientist; the petro- 
leum industry hit the average 1.5. 
> How Much?—The cost of research 
during 1951 amounted to 2 percent 
of the total value of the sales and 
services of the 1,934 responding com- 
panies. The percentages varied widely 
among industries, ranging from 13 per- 
cent in aircraft manufacturing and 6 
percent in electrical machinery and 
scientific instruments, to 0.6 percent 
in petroleum refining. The chemical 
industry spent 2.5 percent of its gross 
sales for research. 
> Researcher Expenditure: $22,700— 
Average research cost per research sci- 
entist or engineer was $22,700 in 
1951. Highest cost was borne by the 
motor vehicle industry with $68,600 
per man; the lowest was the chemical 
industry’s $16,500. Small companies 
with fewer than five research engineers 
and scientists averaged only $15,400 
per professional worker, compared with 
$25,000 for those having professional 
research staffs of 1,000 or more. 
Wide differences among industries 
were due primarily to the varying ra- 
tios of engineers and scientists to sup- 
porting personnel. This ratio varied 


account, including supporting person- 
nel as well as engineers and scientists, 
average cost per research worker in 
manufacturing was $9,000. On this 
basis of total research employees the 
spread of average costs per employee 
was much smaller between industries. 
High was $15,500 for transportation 
equipment other than aircraft and mo- 
tor vehicles; low was registered by 
stone, clay and glass products with 
$6,600. 

> Too Much Job-Hopping—The rate 
of job-hopping among engineers and 
scientists during the last two years has 
become a serious situation, according 
to the survey report—as serious as it 
was during World War II. 

The number of research engineers 
and scientists who left the reporting 
companies during 1951 averaged 16.4 
per 100 employed at the end of the 
year. In most industries, the separa- 
tion rate was fairly close to this aver- 
age. However, petroleum reported a 
low of only 8.8 per 100. Chemicals 
came off with 13.8. 

Administrators in charge of research 
programs essential to the defense ef- 
fort have reported increasing personnel 
losses, due to call-ups of Reservists and 
draftees and also to the many attrac- 
tive employment opportunities open 
to engineers and scientists. They also 
emphasize that manpower shortages in 
these professions make replacements 
difficult to locate and that, at best, 
training of new men is a time-consum- 
ing and wasteful process. 

There was no consistent relation- 
ship between the rate of personnel 
turn-over and the size of a company’s 
research program. In some industries, 
the companies with the smallest staffs 
had the highest rate of personnel loss. 
However, in other industries, the me- 
dium-sized and large companies fared 
worse than the small ones. 
> Don’t Blame the Military—Call-ups 
for military service caused less than 
a fifth of all the separations of research 
engineers and scientists. The annual 
rate of separations for military service 
was only 3.0. Reserve calls accounted 
for 1.8 separations per 100 workers; 
Selective Service for the other 1.2. 
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‘Now Man Can Move Mountains 
.--0f Wood Waste! 


From useless to useful, that’s the story of wood waste. 

Among the important new developments in this field is the 
use of sawdust, planer shavings and other millwork waste 
to produce resin-bonded board. 

To companies already manufacturing chipboard or dry 
process hardboard—and to those contemplating the manu- 
facture of such products — here is a suggestion. Check Reich- 
hold Chemicals, the world’s largest producer of synthetic 
resins. RCI can provide you with expert technical counsel 
plus a complete line of quality resins job-tailored to your 
specific needs. 

And remember, too, that besides its world leadership in 
the manufacture of today’s synthetic resins with their va- 
riety of applications, RCI is also a major producer of chemi- 
cal colors, phenol, glycerine, phthalic anhydride, maleic an- 
hydride, sodium sulfate and sodium sulfite. 


REICHHOLD CHEMICALS, INC. 
630 Fifth Avenue, New York 20, N. Y. 


Creative Chemistry . . . Your Partner in Progress 





Uses of 
RCI Products 


BRAKE LININGS: PLYOPHEN powdered 
phenolic resins, 


CANVAS, PAPER AND GLASS CLOTH 
LAMINATES: PLYOPHEN cresol, phenolic 
and resorcinol-formaldehyde resins and 
varnishes; 'AMINITE polyester resins, 


CASTINGS: FOUNDREZ powdered phe- 
nolic resins (for the shell molding proc- 
es3); FOUNDREZ liquid phenolic resins and 
FOUNDREZ core oils (for core binders). 


FURNITURE, PLYWOOD, FLOORING, 
HARDWOOD AND CHIPBOARD: 
HYDROPHEN phenolic glues; PLYACIEN 
protein glues; PLYAMINE urea-formalde- 
hyde glues; PLYOPHEN phenolic and re- 
sorcinal-formaldehyde glves. 


GRINDING WHEELS: PLYOPHEN pow- 
dered phenolic resins. 


INSULATION: PLYOPHEN liquid phenolic 
resins (for binding fibre glass and rock 
wool batts). 


MOLDING COMPOUNDS: PLYOPHEN 
powdered phenolic resins, 


PAINTS, VARNISHES AND LACQUERS: 
BECKACITE (1) fumaric, (2) maleic and (3) 
modified phenolic resins; BECKAMINE 
vrea-formaldehyde resins; BECKOLIN 
synthetic oils; BECKOPOL modified phe- 
nolic resins; BECKOSOL (1) phenolated, (2) 
phthalic-free, (3) rosin modified, (4) pure 
drying and (5) pure non-drying alkyd 
resins; KOPOL processed Congo copals; 
PENTACITE pentaerythritol resins; STY- 
RESOL styrenated alkyd resins; SUPER- 
BECKACITE pure phenolic resins; SYNTHE- 
COPAL ester gums; WALLKYD pure dry- 
ing alkyd resins (for alkyd flat wall vehi- 
cles); WALLPOL vinyl-type copolymer latex 
emulsions (for latex flat wall coatings); 
RCI inorganic chemical pigment colors. 


PAPER: BECKAMINE vrea-formaldehyde 
resins (for adding wet strength, improv- 
ing the wet rub of starch-clay coatings, 
and waterproofing starch adhesives); 
RCI inorganic chemical pigment colors 
(for paper coloring); STYRESOL styrenated 
alkyd resins (for paper coating). 


PRINTING INKS: BECKACITE fumaric, ma- 
leic and modified phenolic resins; BECKO- 
LIN. synthetic oils; BECKOPOL modified 
phenolic resins; Ci inorganic chemical 
pigment colors, 


TEXTILES: FABREZ vurea-formaldehyde 
resins (for crush-proofing and dimen- 
sional stabilization). 


REICHHOLD == 
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Dow Cleans 
Its Own 
Tank Cars 


Dow figures it pays to clean your 
own tank cars, At present, at its Free- 
port, Tex., works, Dow ships over 45 
products to its customers throughout 
the country in over 1,500 tank cars. 
Although it owns only 132 of the cars 
Dow cleans and maintains them all. 

Services include cleaning, small re- 
pairs, sand blasting and painting, and 
lining tank interiors with vinyl plastic. 
Normally, the cleaning department, 
which operates on a 24-hr. day, seven 
days a week, can handle about 50 tank 
cars each day. Most of these cars are 
ordinary steel; some are aluminum; 
others are steel lined with Saran rub- 
ber, natural rubber, vinyl or baked 
phenolics to prevent contamination. 
> Under a Shed—When a contami- 
nated tank car rolls into the service 
shed at Freeport, it can enter any of 
five tracks. There is a sixth track, but 
this is for repairs only. On the five 
tracks, there are 20 cleaning stations. 
At any one of these stations, the car 
can be cleaned, according to its needs, 
with hot or cold water, high-pressure 
water, steam, compressed hot or un- 
heated dry air. 

For example, a car may be steamed 
until free of all vapors and odors, then 
washed and cooled with high-pressure 
water. A worker may then go over it 
with a wire brush, and washing with 
cold water would follow to remove 
the scrapings. Hot air may be used 
next to dry the surface, and finally 
any dirt could be removed with a 
vacuum cleaner. In the ordinary job, 
85 percent of the cleaning is done on 
the inside of the tank, and the whole 
cleaning takes from 4 to 8 hr. 

If the car is contaminated with 
poisonous products, it can be run onto 
a track on the outside of the shed for 
special cleaning. For safety purposes, 
the cleaning racks here are equipped 
with a special disposal system for han- 
dling toxic products. 

A separate shed is used for painting 
operations. A car entering here is 
usually sand-blasted first, then coated 
with a primer and two finishing coats, 
stenciled, and sent on its way. The 
entire operation takes a day. Dow 
paints its cars primarily to keep up 
their appearance. 
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OVER OR UNDER...LAND OR SEA...BROWN & ROOT'S 
EXPERIENCE CAN SAVE YOU MONEY ... TIME! 


materials Brown & Root can help you. 


Four decades of diversified experience 
in heavy construction and engineering 
has developed a “know-how” for Brown 
& Root which can be invaluable to you. 
Over the years Brown & Root’s techno- 
logical developments have provided im- 
portant savings of time and money for 


many clients, 


Regardless of your interest, be it in fin- 
ished products—fabricated parts or basic 


Centralized responsibility coordinates 
engineering and construction. This plus 
loyal personnel will save your firm time 


+.» Money. 


If your company contemplates new con- 
struction or plant expansion a call from 
you will place Brown & Root plant plan- 


ning experts at your disposal. 


H Oo YV TEXAS 


BROWN & ROOT, Inc. Zayints-Conitucts 


Cee oe: 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 
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Associate Componies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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Bacteria by the Bagful 


By speeding biological action in industrial waste 


plants, powdered bacteria—available in packages—ups 


capacity and cuts costs. 


You can now use a dry powder in- 
stead of new construction to enlarge 
the capacity of waste treatment plants. 
The powder accelerates biological 
processes in plants seeded with it. 

This material consists of enzymes 
and groups of preserved living micro- 
organisms from natural sources, Once 
fed to a treatment plant, the en- 
zymes and the organisms, via their 
life processes, go to work on the 
waste. More enzymes are produced 
and organisms reproduce. Synergism 
and biocatalytic action play a large 
part in making the powder effective. 

Called Bionetic, it is available in a 
variety of formulations, each designed 
for a specific type of plant: trickling 
filters, lagoons, activated sludge di- 
gesters, Hays and Imhoff plants. It is 
manufactured and sold exclusively by 
Reliance Chemicals Corp., Houston, 
Tex. 

Treatment of industrial wastes 
promises an even greater market for 
Bionetic than work on sanitary sew- 
age. Already among the industrial pur- 
chasers are Standard Oil of Indiana, 
Carbide & Carbon Chemicals at 
Texas City, Shell Oil Co. at Houston, 
Houston Lighting and Power Co., 
Trunkline Gas Co., Transcontinental 
Gas Transmission Co. Some of these 
companies are already utilizing Bion- 
etic for septic tank treatment, others 
are studying its possibilities. 
> Cuts Capital Costs—Men who have 
spent years in the field realize that a 
biologically active agent such as Bi- 
onetic can reduce the capital cost of 
plants materially. For instance, many 
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wastes can be treated biologically in 
simple lagoons, provided there is suf- 
ficient area to do so. Bionetic can 
accelerate biological action in the la- 
goons and reduce the necessary area. 
However, each case is specific to the 
industry and the watercourse to which 
the effluent would ultimately go. 

Another economical feature of 
Bionetic, according to Reliance, is 
that after the first big dose, smaller 
amounts will maintain the desired 
level of activity. Since the organisms 
in Bionetic reproduce themselves, the 
small addition maintains a maximum 
number to keep the plant in its most 
favorable biological balance. 

Population increases or plant ex- 
pansions can be taken care of, in 
many cases with no new investment. 
Increased waste loads that would 
have required new investments from 
$35,000 to $100,000 have been cared 
for, says Reliance, through the use 
of Bionetic at a prorated daily charge 
varying from $3 to $10 a day. 

One Imhoff plant designed for the 
City of Houston to handle a half 
million gal. of sewage a day is now, 
with the help of Bionetic, coping with 
3 million gal. For every 30-day period, 
12 Ib. of the powder are applied and 
the rate there would be 40 c. a day. 
This contrasts with $2,500 a year 
which the city had originally planned 
to spend to alleviate the plant’s nui- 
sance characteristics. 

Packaged Magic—Bionetic is pack- 
aged in 25, 50, or 100-Ib. drums. It 
sells at around $3.20 a Ib. The powder 
is stable and will remain viable for 


years, stored under normal warehous- 
ing conditions. 

To make Bionetic a culture is grown 
which, after maturation, is suspended 
in sterile water. The suspension is 
then agitated and sprayed on the top 
of a dry substrate as a media for grow- 
ing the culture. The media consists 
of various types of agricultural resi- 
dues, with phosphates and other min- 
eral supplements to supply complete 
nutrition. 

The media on a culture tray moves 
through a tunnel where . optimum 
conditions are provided for growth 
of mixed groups of organisms. After 
the incubation period is completed— 
between 24 and 30 hr.—the culture 
tray travels through a drying tunnel 
whose maximum temperature is 110 
deg. F. 

The idea of application of such 
a product is the work of A. J. Krell, 
now general manager of Reliance. He 
conceived it while trying to develop 
biological waste treatment processes 
for removal of pollutants from indus- 
trial wastes. 

The process for making Bionetic is 
the work of George A. Jeffreys, who 
originally developed it as means of 
providing nutritional additives to ani- 
mal feeds and biochemical process 
applications. Jeffreys has licensed it 
exclusively to Krell in the field of 
sewage and industrial waste treatment. 
>» Many-Faced Future—Other possible 
uses of Bionetic are in the field of 
petroleum production and mineral 
development. Bacterial action can in- 
fluence the formation of gases from 
petroleum hydrocarbons and change 
the surface tension characteristics be- 
tween the oil-water-sand interface. It 
is possible to increase bottom hole 
pressure and aid in the release of 
petroleum from oil-bearing sands. 
There has long been a theory of geo- 
chemists and paleontologists that the 
formation of sulphur domes in the 
Gulf Coast has been based on the 
reduction of calcium sulphate through 
bacterial action. The rate of forma- 
tion of sulphur is believed to be 
faiily rapid through the use of these 
organisms. Whether or not it would 
be commercially feasible to inoculate 
existing sulphur domes and wait for 
the formation of sulphur in the rea- 
lizable future is an unknown quantity 
at this time. However, a program for 
inoculation of domes along the Gulf 
Coast is imminent. 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparison! 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 

outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


low p.,. 
wat “Nang 
€ 


low Pressure drop 


minimum ground space 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency .. . and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


DN Lt MOE ew iN 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 
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From Pollution to Profit 


Major engineering changes will soon boost Marathon’s 
lignin derivatives capacity by 15 million lb. per year. 
Products find many uses, chiefly as dispersants. 


A new precedent is being set in the 
pulp and paper industry. Marathon 
Corp.’s chemical division is process- 
ing and marketing not only all the 


lignin effluent from the parent com- 
pany’s mill; it’s also buying addi- 
tional concentrated effluent from an- 
other company’s nearby mill. 


This unique situation is the result 
of an expansion and modernization 
program at Marathon’s Rothschild, 
Wis., mill. In the past two years 
$500,000 worth of equipment has 
been installed. Major new items are 
a forced-circulation triple-effect evap- 
orator, a stainless-stee] rotary vacuum 
filter, a precoat filter, a spray dryer 
and 13 storage tanks. Marathon’s 
lignosulfonate derivatives capacity will 
now be 39 million lb. of powders 
and 36 million Ib. (solid basis) of 
liquid products. 

Working up to this expansion 
wasn’t easy. An uphill drag since the 
first commercial lignin derivatives 
were produced in 1937, the develop- 
ment of sound markets has cost Mara- 
thon $2 million in research and an- 
other $1.75 million in plant. The 
chemical division was in the red until 
1945. In 1951 and 1952, however, 
all production was sold, and a 50-per- 
cent increase in sales is predicted by 


1954. 


*» Many Derivatives—Lignin recovered 


as basic calcium lignosulfonate can be 
converted to a number of derivatives, 
each with different properties. Cal- 
cium can be replaced by Na, Mg, NH,, 
etc. Other parts of the molecule can 
be altered by varying the degree of de- 
sulfonation, demethylation or oxida- 
tion by proper control of temperature, 
pressure and pH. 

With each alteration of the basic 
materials comes new uses. An inten- 
sive market development program has 
established a number of basic appli- 
cations and points the way to new 
potential markets that may soon be 
important. 

Vanillin was the first derivative ever 
sold and is still an important market. 
Salvo Chemical Co. makes over 50 
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Dracco “‘Airstream” system at synthetic fiber plant moves 
chemicals from dryers (right) to final preparation building (left). 


JET-PROPELLED CHEMICALS FOR MIRACLE FIBERS 


Handling Problem —To move powdered intermedi- 
ate chemicals some 600 feet from primary processing 
to final processing at a large synthetic fiber plant. 
System must be simple, fast and economical—and 
must handle materials without loss or contamination. 


Dracco Solution— Application engineering by 
Dracco proved that the best solution for this ma- 
terials handling problem was a custom-engineered, 
automatic Dracco “‘Airstream’’ Conveyor. This sys- 
tem (in diagram form) is shown above. 


Result— The Dracco “Airstream” Conveyor pro- 
vides simplified, accurate handling which eliminates 
expensive manual methods. Self-cleaning, it guards 
the required high purity of chemicals for producing 
modern “‘miracle’’ fibers. 


“Bulk Materials Handling with ‘Air- 
‘stream’ Co. ors” is the title of Dracco 
Bul. 529. Request your copy now, 








uniruters SECTS WHIRL-CLONES 


Materials from primary process dryers 
are now weighed, fed into the ‘‘Airstream”’ 
system—then jet-propelled directly to final 
preparation tanks. Transported at five tons 
per hour through the enclosed, dust-free 
system, there is no chance for waste or 
contamination. 

Dracco engineers will be glad to explain 
how the cost-cutting ‘Airstream’ tech- 
nique can simplify your bulk materials 
handling problem. Write or call today. 


DRACCO CORPORATION 
4044 East léth Street * Cleveland 5, Ohio 


dan) DOR 


AND LOCKS ALTERS 


fp 
: COOLOCOPIAAIPLCE 


Husdiedin.. CONVEYORS - DUST CONTROL EQUIPMENT 


Cuemicat Encrngertinc—April 1953 





When you’re talking CH.=CH,— 


IS 99% PURE 


PURE ENOUGH? 


Problem , . . To secure the high- 
est possible purity in ethylene 
production, with minimum con- 
tamination by ethane and meth- 
ane, under continuous production 
conditions. 


Approach . . . Continuous anal- 
ysis of the product stream, by 
means of differential infrared ab- 
sorption, to replace slower batch 
methods of analysis involving orsat 
techniques or mass spectrometry. 


Instrumentation . . . Baird As- 
sociates infrared-type Plant Stream 
Analyzer, for simplicity, speed, 
sensitivity, proved reliability un- 
der plant conditions, and con- 
tinuous automatic indication. 


Results... The Plant Stream 
Analyzer in this application is cal- 
ibrated to indicate 95% ethylene 
purity at scale zero, and 100% 
at full scale. Concentration can 
be read to an accuracy of 0.1%. 
Small variations in concentration 
are revealed almost instantly, al- 
lowing process readjustment in 
ample time to prevent any signifi- 
cant loss in product quality. 


] 


MASSACHUSETTS 





Wuat’s Haprentnc, cont. . . 


percent of the vanillin consumed in 
the U. S., using Marathon liquor and 
a process developed in cooperation 
with Marathon. 

> Surface Activity—Dispersant proper- 
ties account for the bulk of present 
sales and will undoubtedly continuc 
to do so. A calcium lignosulfonate 
(Marasperse CK) controls fluidity of 
oil-well drilling muds by the “lime- 
breakover” procedure. Contaminants 
(gypsum, anhydrite, salt, etc.) which 
tend to flocculate sodium-based muds 
have no effect on lime-based muds 
using this dispersant. Another deriva- 
tive (Marasperse CE) stabilizes drilling 
mud emulsions in the presence of sat- 
urated brines. 

Marathon currently supplies a sig- 
nificant portion of the approximately 
60-million-Ib. demand for organic dis- 
persants in drilling muds and can see 
the possibility of an increase in its 
share of this market. 

Other already commercialized uses 
for some of the lignosulfonate deriva- 
tives are: With carbon black in making 
synthetic rubber tires; as a dispersant 
for pigment dyes; in insecticide formu 
lations and industrial metal cleaners; 
in a negative plate expander in storage 
batteries; as a scale preventive in boiler 
water-treatment compounds; and as a 
tanning agent in the leather industry, 
replacing a portion of the vegetable 
tans ordinarily used. % 

The future holds promise of a num- 
ber of new applications: Stabilizing 
wax and asphalt emulsions; in electro- 
plating baths and phosphatizing com- 
pounds; dispersing paper mill pitch to 
reduce paper machine downtime; in 
grinding portland cement clinker; in 
gypsum board manufacture; in ore 
beneficiation flotation circuits; in ad- 
hesives, wallpaper and ceramic ware. 
> How They're Made—Spent sulfite 
liquor (its organic content represents 
50 percent by weight of all wood 
pulped—75 million Ib. per year in 
Marathon’s case) is treated with lime 
to precipitate incrganics (mostly cal- 
cium sulfite), which-are returned to 
cooking acid system. More lime is 
added to the overflow liquor to pre- 
cipitate basic calcium lignosulfonate— 
the raw material for the derivatives 
plant. 

Some of this material is spray-dried 
without further processing, but most 
of it goes to various reaction tanks, 
where it is dissolved by sulfuric acid. 
A sulfate of some metal may be 


April 1953—Cuemicat ENGINEERING 





added, depending on the end prod- 
uct desired. The new continuous ro- 
tary vacuum filter (which replaced a 
plate-and-frame filter press) removes 
calcium sulfate and yields a filtrate 
containing the lignosulfonate deriva- 
tive, ready for evaporation. 

The new triple-effect forced-circula- 
tion unit has replaced a number of 
smaller single-effect evaporators. Evap- 
orator product goes to storage tanks 
and, depending on product involved, 
may feed vacuum dryers, atmospheric 
double-drum dryers or the spray dry- 
crs. 

The new spray dryer is a semi-out- 
door installation (uncommon this far 
north) and is the largest ever built by 
Western Precipitation Corp. The tan- 
gentially fired vertical furnace has a 
variable-speed atomizer with a 6,000- 
12,000 rpm. drive range and a wet 
cyclone secondary dust collection sys- 
tem. 

Some of the basic calcium lignosul- 
fonate is treated with caustic soda, oxi- 
dized and partially desulfonated by a 
controlled cooking process. Vanillin 
thus formed by splitting some of the 
lignin molecules is isolated by Salvo. 
The remaining organics are returned 
to Marathon for further processing. 

A rotary precoat filter (which re- 
placed a battery of settling tanks) re- 
moves calcium carbonate formed in 
the vanillin process. Filtrate is fed to 
the triple-effect evaporator. Evapora- 
tor product is stored for diversion to 
a number of processes. Some is spray- 
dried and sold. Another portion is 
cooked in contact with air or stack 
gases and converted to other deriva- 
tives, which can be spray dried and 
sold for use in boiler water treatment. 

A large portion of this material is 
purified by precipitating in sulfuric 
acid solution, filtering, redissolving in 
caustic, evaporating again and then 
feeding to the drum dryers. 


New AEC Plant in Illinois 
Will Process Explosives 


A new explosives processing and as- 
sembly plant will be built 18 mi. east 
of Macomb, IIl., on the Spoon River 
for the U. S. Atomic Energy Commis- 
sion. The new plant will not manu- 
facture radioactive material. 

About 9,800 acres of government- 
owned land, formerly the site of Camp 
Ellis during World War II, have been 
turned over to AEC by the General 
Services Administration. Only about 
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DO It witH EASE* 
“Electronic Analog Simulating Equipment 


ly Lerheley 


Lowest 
Priced 
Computer 
in the 
Quality 
Field! 


Features These Components: 


Ten Channel Operational Amplifier and 
Power Supply performs summation, sign 
reversal, multiplication by a constont, or 
integration. 


Two Channel Function Generator transforms 
input voltage functions into arbitrary ovt- 
put voltage functions by fitting twenty-two 
line segments to the curve desired. 


Function Multiplier extends operation to 
multiplication of two dependent variables, 
solution of non-linear equations and lineor 
equations with variable coefficients—for ex- 
ample, two dependent variables. 
Removable problem boards plug into recep- 
tacle housing which includes problem com- 
ponents available in stondard or custom 
arrangements. 

Basic 10-channel omplifier and power 
supply unit, the heart of ony analog com- 
puter, con be purchased for little more 
than $1,000. Additiong! 10-channel units 
and other special components offered ot 
correspondingly low prices. 


Typical Low Priced EASE COM- 
PUTER Installation showing 20- 
channel operational amplifier and 
power supply, 2-channel function 
generator, 3-channel function mul- 
tiplier, typical variable component 
and over-voltage panel, 30-channel o 
problem board. 








The New Ease Computer, now manufactured by Berkeley Scientific is spe- 
cifically designed to meet the growing demand for an Analog Computer which 
is low in cost and yet flexible enough to be successfully utilized by design 
engineers in every industrial, military, research and educational group work- 
ing on problems of dynamics. 

Ease Computers are already effecting tremendous savings of time and 
money in a number of varied applications. A leading manufacturer of jet air- 
craft is using the Ease Computer as a flight simulator to prove design still on 
the drawing board. Several engineering and research organizations have 
found the computer indispensable in the study of guided missiles. And the 
Automatic Factory of Tomorrow may soon become a reality as universities 
throughout the country study the problem of “fully automatic control” with 
the aid of such computers. 

By ‘ar the lowest priced quality instrument in the field, the Ease Com- 
puter is the ideal equipment for use as an equation solver, simulator or tester. 
The unitized design employing compact rack-mounted components permits 
the user to select a custom computer which meets his particular requirements. 


For complete data, please request Bulletin B4 


division of BECKMAN INSTRUMENTS IN‘ 
2200 WRIGHT AVENUE ee RICHMOND, CALIFORNIA 





Best in the long run 


Agitation is like other process operations. 
Initial cost of agitating equipment is usually 
small when compared with the power and the 
time consumed by the actual processing 
operation itself. That’s why it pays to get the 
best in agitating equipment. 

Each Nettco Agitator is an engineered 
combination of standardized components — 
motors, drives, shafts, stirrers. Each Nettco 
Agitator gives you the most for your money in 
the long run... by saving power, time, and up- 
keep. For full details, data, and recommenda- 
tions, write New England Tank & Tower 
Company, 87Tileston Street, Everett 49, Mass. 


f 
AGITATION for ov half ent y 
¢ 
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900 acres of the land for the AEC 
plant will be taken from the 6,400- 
acre area that GSA will release to 
private purchasers. 

The new AEC plant, to be called 
the Spoon River plant, will cost about 
$29 million. Construction will begin 
early this spring. 

Fluor Corp., Ltd., of Los Angeles is 
architect-engineer for the project. 
Most of the construction work will be 
on a lump sum basis, with competitive 
bidding. Approximately 2,000 con- 
struction workers will be required late 
this year. 


The plant will be operated by a 


| private contractor not yet selected. 
_ Employment of operating personnel 
| will not exceed 2,000. Hiring will not 
| begin until construction is nearly com- 


| plete, probably in mid-1954. 


| RFC ReopensGR-S Copolymer 


Line at Institute Plant 


Another copolymer line at RFC’s 
synthetic rubber plant at Institute, 
W. Va., is being reactivated to meet 
increased requirements of the nation’s 
rubber industry. 

Reopening of the Institute unit will 
make possible production of an added 
3,500 long tons of regular GR-S each 
month. 

Meantime, two recently reactivated 
units at the Kobuta, Pa., plant of RFC 
are producing butadiene from alcohol. 
Two others at Louisville, Ky., are also 
resuming production of butadiene. 

The Institute plant is operated for 
the RFC by B. F. Goodrich Chemical 
Co. 


Monsanto Now Turning Out 
Acrylonitrile at Texas City 
Acrylonitrile is now being shipped 


from the new Texas City plant of 
Monsanto Chemical Co. The first 


| tank car of acrylonitrile went to the 


Chemstrand Corp. at Decatur, Ala. 

The Texas City plant produces acry- 
lonitrile from acetylene. Monsanto 
gets its acetylene from natural gas. 
In the conventional process, acetylene 
is made from calcium carbide. 

“This new source of supply of acry- 
lonitrile,” says R. U. Haslanger, gen- 
eral sales manager of Monsanto’s 
Texas Division, “will be good news 
to the chemical industry. The growth 
of the synthetic fiber industry will be 
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greatly helped by this new large pro- 
ductive capacity.” 

Acrylonitrile is an important raw 
material in the manufacture of the 
new acrylic fibers such as Chem- 
strand’s Acrilan. Monsanto’s produc- 
tion will be divided between Acrilan 
and other uses. 

In addition to its use in synthetic 
fibers, acrylonitrile is also used in the 
manufacture of antioxidants, dyes, 
emulsifying agents, plasticizers, insec- 
ticides, fumigants, and photographic 
emulsions. Combined with butadi- 
ene, acrylonitrile is used to produce 
Buna-N, a synthetic rubber. 

Copolymers are also used in the 
manufacture of resins and emulsions 
for the paper, leather and textile in- 
dustries, 





CONVENTION CALENDAR 


Commercial Chemical Development Asso- 
ciation, annual meeting, Statler Hotel, 
New York, March 23-24. 


Third Midwestern Conference on Fluid 
Mechanics, University of Minnesota, 
Minneapolis, March 23-25. 


American Pharmaceutical Manufacturers 
Association, annual meeting, Greenbrier 
Hotel, White Sulphur Springs, W. Va., 
March 30-April 1. 


Electrochemical ee spring meeting, 
Statler Hotel, New York, April 12-16. 


American Drag Manufacturers Association, 
annual meeting, Boca Raton Club, Boca 
Raton, Fla., April 13-16. 


Association of Consulting Chemists & 
Chemical Engineers, symposium, Bel- 
mont Plaza Hotel, New York, April 21. 


American Institute of Chemical Engineers, 
joint meeting with Chemical Institute 
of Canada, Royal York Hotel, Toronto, 
April 26-29. 


First Iowa Thermodynamics Symposium, 
heat and mass transfer, State University 
of Iowa, Iowa City, April 27-28. 


American Oil Chemists’ Association, an- 
nual meeting, Roosevelt Hotel, New 
Orleans, May 4-6. 


Society of the Plastics Industry, annual 
meeting and conference, cruise to Ber- 
muda, May 9-15. 


American Institute of Chemists, annual 
meeting, Philadelphia, May 12-13. 


Chemical Specialties Manufacturers Asso- 
ciation, midyear meeting, Drake Hotel, 
Chicago, May 17-19, 

Armed Forces Chemical Association, an- 


nual meeting, Waldorf-Astoria Hotel, 
New York, May 20-21. 
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PIONEERS and LEADERS 





in INDUSTRIAL DUST CONTROL 


Phill —_ plant at Louris Ky. with 


' 


ist Filters on roof. 


from tobacco 


Ducts leadi separators to 
Sly Dust Filters handling oa total of 
000 cfm. 


NO 


DUST 


HANG-OVER 


PHILIP MORRIS ts ctap 
THIS YEAR THEY INSTALLED 


SLY YESTERYEAR 


@ Something wonderful happened in the 


construction of this modern Philip Morris plant. It was designed 
and equipped for dust-free operation. 

Tobacco dust, created in stemming operations, is drawn through 
ducts to the four large Sly Dust Filters on the roof, and 
thoroughly filtered. 


The clean air is then returned to the plant and recirculated — 
saving substantially on winter heating costs. 


Philip Morris knows the value of Sly Dust Filters by experience, 
having purchased these units throughout the past five years. 


Because of their larger filtering capacity and easy replacement of 
bags, Sly Dust Filters offer definite advantages in economy of 
operation and lower maintenance. 


If you will tell us your dust problem we shall be glad to tell you 
what can be done about it and give you an estimate of cost. 


MANUFACTURING CO, 











THE W. W. SLY 


4771 TRAIN AVENUE © CLEVELAND 2, OHIO 
New York © Chicago * Philadelphia ¢ Syracuse © Detroit © Buffalo 


Cincinnati © St. Lovis © Minneapolis * Birmingham ® Los Angeles * Toronto 
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Giant Pots Feature Integrated Al Plant 


Cells are said to be the largest in the industry. Reyn- 
olds is adding new facilities for bauxite processing to its 
recently completed reduction plant. 


A few miles to the east of Corpus 
Christi, Tex., Reynolds Metals Co. is 
completing the only aluminum plant 
in the United States where bauxite ore 
will be brought in by deep water trans- 
portation from the mines and proc- 
essed to pig metal. 

Standout feature of the reduction 
plant is the size of the electrolytic 
cells, or pots. According to a Reyn- 
olds-prepared newspaper story ap- 
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pearing in the Corpus Christi Times, 
the pots are designed for 105,000 am- 
peres, which is two to three times con- 
ventional currents; however, the ac- 
tual current at which they are 
operating hasn’t been disclosed.* This 


*Reynolds issued reports recently on the 
enlarging of the cells at its Longview, 
ash., aluminum plant by cutting each 
individual cell in two and welding in an- 
other center section. This permitted rais- 
ing the current through these pots from 
32,000 to 64,000 amperes. 





much is evident: Reynolds rates each 
of its two potlines at 80 million Ib. 
per yr.; latest plants of both Alcoa and 
Kaiser rate their potlines at 42 to 50 
million each. It’s extremely doubtful 
that much of this difference, if any, 
comes from longer lines with higher 
over-all voltages. 

Among the changes in the alumina 
plant is the use of caustic soda for 
leaching the bauxite, instead of the 
more generally used lime and soda 
ash. It will be obtained from a nearby 
producer. 


> Outdoor Construction—Designers of 
the $42-million alumina plant, known 
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Where performance counts you can count 
on Enjay for... Uniform, High Quality 


A pioneer and leading manufacturer of Oxo Alcohols, the Enjay 
Company and its affiliates with greatly expanded plant facili- 
ties are producing a new line of branched primary alcohols. 
More and more manufacturers of esters, plasticizers, synthetic 
oils, detergents and other chemical derivatives are turning 
to Enjay for money-saving, product-improving Oxo Alcohols. 


A complete line of dependable products for Industry 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 

ENJAY Anti-Freeze 
PETROHOL 

Methyl! Ethyl Ketone 
Dewaxing Aid 

Ethy! Ether 
Isopropy! Ether 
Reference Fuels 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Secondary Butyl Alcohol 
Secondary Buty! Acetate 
Isopropyl Acetate 
Acetone 

Methyl Ethyl Ketone 
Ethyl! Ether 

Isopropyl! Ether 
Dieyciopentadiene 
Naphthenie Acids 
Iso-Octyl Aleohol 

Decy! Alcohol 
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PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Iso-Octyl Alcohol 
Decy! Alcohol 
Tridecyl Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 

Ethy! Ether 
Isopropyl Ether 
Tripropylene 
Tetrapropylene 
Aromatic Tars 


Acetone 
Methy! Ethyl Ketone 


The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 
ucts for the oil, surface coating and chemical industries. 
Backed by greatly expanded plant and distribution facili- 
ties, the Enjay Company is supplying a constantly grow- 
ing list of chemical products to many different industries, 


BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 
ENJAY COMPANY, INC. 


15 West Sist Street, New York 19, N.Y. 





Y 
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for WATER PRESSURE CONTROL 


For over 50 years, Golden-Anderson has specialized in 
designing and manufacturing pressure control valves. 
The patented air and water cushioning feature effec- 
tively prevents any bang or hammer. 

May our experienced engineers help you with your 
water pressure control problem? 


IMMEDIATE SHIPMENT 


FROM STOCK ON 
(jose MANY SIZES. 


NDE 2p Sreciaty Pie 


2099 KEENAN BUILDING ¢ PITTSBURGH 22, PA. 
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as the La Quinta plant, have gone 
further than designers of similar plants 
in putting process equipment out- 
doors. Precipitators, digesters, flash 
tanks and evaporators will be exposed 
to the weather. To do away with the 
building completely, self-supporting 
evaporators are being installed. These 
evaporators, new to the aluminum in- 
dustry, are of the integral type with 
six effects. Boilers will be outdoors, 
but the turbogenerators will be inside 
the power house. 

Construction on this plant got un- 
der way early last year; the schedule 
calls for completion this spring. It 
was laid out for an ultimate 2,000 
tons capacity; at present equipment 
for one-half that amount is being in- 
stalled. 

Bauxite will come from Jamaica and 

Haiti. As the ore is unloaded from the 
boat it will be carried over an auto- 
matic sampling device and then along 
the top of the ‘storage and blending 
building, where it can be unloaded at 
any point. 
POre Processing-The customary 
Bayer process will be used to process 
the ore to alumina. In the first step 
the ote (aluminum hydrate and im- 
purities) will be wet-ground in rod 
mills, using return caustic liquor from 
the evaporators. 

Caustic soda concentrations inter- 
mediate between American and Euro- 
pean practices will be used, because 
of the nature of the bauxite. Haitian 
ore is a mixture of monohydrate and 
trihydrate and appears to be inter- 
mediate in solubility between ore 
found in the Americas and that found 
in Europe. Jamaican bauxite contains 
less monohydrate and more trihydrate 
than Haitian material; there are some 
ores in Jamaica that are almost entirely 
trihydrate. 

The mixture of ground ore and 
caustic will be further fortified in a 
slurry tank and then pumped into a 
vertical digester. Here it will be 
treated with live steam and stirred, 
yielding sodium aluminate, water and 
undissolved impurities. The latter will 
be removed by settling and filtering. 

Cool, clarified strong aluminate 
liquor will be treated in a battery of 
precipitation tanks. To this liquor 
will be added fine aluminum hydrate 
from the seed tanks and the contents 
agitated for 24 to 30 hours, during 
which time the alumina will be pre- 
cipitated. The aluminum hydrate pre- 
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cipitate will be removed, washed, fil- 
tered and sent to dehydrating kilns. 
The resulting alumina will be con- 
veyed to a 6,000-ton silo for storage. 

Since the output of the alumina 
plant will be more than enough to 
meet the requirements of the adjacent 
reduction plant, some of it will be 


shipped to the company’s reduction | 


plants at other locations. . 

> Reduction Plant—Reynold’s San Pa- 
tricio reduction plant, adjacent to the 
La Quinta alumina plant, began pro- 
duction in April 1952; the second of 
the plant’s potlines made its first metal 
early last October. The plant was 


built at a cost of $80 million and has 
a capacity of 160 million Ib. of alumi- | 


num annually. 

Regardless of their exact size, Reyn- 
olds unquestionably has at San Patri- 
cio the largest potlines in the alumi- 


num industry. The size of the pot has | 
much to do with the power efficiency | 
of the reduction operation (the num- | 
ber of kwh. per Ib. of metal). Since | 
approximately 10 kwh. per Ib. is con- | 
sumed, power is an important item of | 


cost. The large pots waste less heat 


and apparently make possible impor- | 
tant economies in the number of | 
kwh. required to produce each pound | 


of metal. 


Furthermore, Reynolds has found | 


that the larger pot makes for more 
uniform operation. The larger work- 
ing area of the Soderberg anodes used 


in the San Patricio reduction plant | 
(four times as large as the ones at the | 
company’s Listerhill, Ala., plant) as- | 


sures much steadier operation at the 
point of maximum efficiency. This, in 


turn, contributes to higher over-all | 


average efficiency. 


> Power Distribution—To obtain the | 


least possible length of bus bars with 
the lowest possible power loss the four 
pot rooms, each 1,580 ft. long, are ar- 
ranged alongside each other with the 
power plants at one end. Bus bars 
connect the generators to the first pots 
in each line. Power is conducted from 
pot to pot in one building until it 
reaches the far end. Other bus bars 
then connect to the next building, 


where the current is conducted from 


pot to pot back until it. reaches the 
end of the second building near the 
generator plant and has made a com- 
plete circuit. In this way two rooms 
are used to make a single potline and 
total bus bar requirements are kept 
at a minimum. 

When a cell is in operation the 
molten aluminum, as it is produced, 
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FOR BIG, CORROSION-RESISTANT TANKS 


nar IS A LOGICAL ANSWER... 


Get what you want witn a Haveg-engineered tank. Haveg is not a lining 
or coating. It is a solid, non-metallic material (resistant to corrosion 
through and through) that is molded by the Haveg Corporation into tanks 
as large as 10 feet in diameter by 12 feet in depth. These are single piece, 
without seams or joints. By joining such sections, even larger tanks can 
be built. Low cost, with exceptionally long life. 


From top to bottom, a Haveg tank has special design features to improve 
handling acids, bases, salts in your plant. Flat, sloping, cone, dished 
bottoms are molded to fit your drainage needs. Because Haveg can be 
machined and repaired on the spot, any change in piping is easily made 
by your own plant crew. 


Work with a company that understands how to fight corrosion. 
Haveg has thousands of molds for any type of chemical handling 
equipment. Get the complete Haveg story by contacting your Haveg 
sales engineer and writing for a 64-page technical bulletin (F-6). It 
shows tank sizes, installation and machining tips, complete chemical 
resistance tables. Write now . . . for Haveg is a logical answer, both 
material and engineering-wise, for corrosion-resistant tanks, towers, 
pipes, valves, fittings. 


The Haveg factory is at Marshallton, Delaware (phone 
Wilmington 3-8884). Capacity has been increased, with 
deliveries improved. Why take less, when you can get 
proven, long-life Haveg? 


@ate DB oe 


. Atlanta + Chicago * Cincinnati * Cleveland + Detroit * Hartford 
SALES ENGINEERS: Houston -* Los Angeles + Marshaliten,Del. + Seattle + $v. Lovis 


uke CORPORATIO 
ns " 


13] 





When free oxygen combines with 
atmospheric moisture or natural 
waters, the s is well set for cor- 
rosive action. Controlling the degree 
and extent of that action are many 
related factors, variable in influence 
under differing circumstances. 

The rate at which oxygen is trans- 
ferred from atmosphere to a solution 
is, for example, directly proportional 
to the amount of exposed surface 
area of that solution, while the cor- 
rosion rate of immersed metal is, in 
turn, proportional to the oxygen con- 
centration of the solution. Therefore, 
with all other factors stabilized, a re- 
duction in exposed surface area will 
slow the oxygen-solution process, 
thereby greatly retarding corrosion. 

How deeply metal is immersed, 
particularly in a quiet solution, is 
another determinant of corrosive 
action in which dissolved oxygen is 
the governing factor. Oxygen satura- 





MAINTENANCE 
FOR METAL 


HYDE PARK, 


BOSTON 36. 


tion, highest at and near the surface, 
diminishes with increasing depth as 
convection currents become less ac- 
tive. Corrosion at and immediately 
below the surface of a liquid is there- 
fore far more severe than that en- 
countered at greater depths. 


These and other variables that 
combine to produce a given corrosion 
problem must be evaluated in ahy 
attempt to reach an effective and 
practical solution. Such evaluation, 
based on thirty-five years’ corrosion- 
control experience, is standard 
Dampney procedure. That is why 
your specification of a Dampney 
Coating assures you so much more 
— protection you can depend upon 
to meet not only standard industrial 
service requirements but your specific 
equipment-operating needs. For 
data on Dampney Protective Coat- 
ings and their place in your corro- 
sion-control program, write 


7a 8 
ce AP Am Y 
MASSACHUSETTS 
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is permitted to accumulate until there 
is a 5-in. layer on the bottom of the 
pot. At this point one inch is re- 
moved by siphoning into a vacuum 
crucible. This is a large sealed vessel 
with a heavy cast-iron pipe connected 


| to the top and shaped so it will reach 


down into the layer of metal in the 


| bottom of the pot. 

| ®Cranes and Trains—The vacuum 
| crucibles, with their 6,000-Ib. loads of 
| molten metal, are handled from the 
| pots to the center passage of the pot- 
rooms by overhead electric cranes. 
| There are two 30-ton cranes in each 


pot room; each carries two 15-ton 
hoists. 
By means of the cranes crucibles 


_ can be deposited on small flat cars 


which travel over a narrow-gage rail- 
way into the metal service building, 


| where another crane takes over. Here 


the metal can be cast immediately or 
sent to one of the holding furnaces. 
These include two 60,000-Ib. capacity 
units and one that holds 120,000 Ib. 

Aluminum car be cast into any one 
of three direct-chill casting machines, 
into one of four pouring wheels mak- 
ing 50-Ib. pigs, or into stationary pig 
molds making up to 1,000-Ib. pigs. 


Equipment is available to make spe- 


| cial ingots weighing from 1 to 10,000 
| Ib. each. 


The metal can be fluxed, skimmed 
and drossed in the holding furnaces. 
Also it can be alloyed with various ele- 


| ments as desired. The ingots are 
| shipped to the company’s rolling mills 
_ at Listerhill, Ala., and McCook, III. 


| Polythene Derivative Imparts 
Ozone Resistance to Rubber 


Longer lasting and improved rubber 


| products are the prospect held out by 
| a team of Du Pont chemists. They 
_ have developed a _ chlorosulfonated 
| polythene, which when blended with 
| natural and synthetic rubbers prevents 
| cracking due to ozone attack. Du Pont 
| is now producing semi-commercial 
| quantities 


of the chlorosulfonated 
polythene at Belle, W. Va. 
The chemists were Robert T. Cur- 


| tin, Ward J. Remington, William B. 
| Clark, John J. Ondrejcin and George 


H. Bowers, all members of a research 
team at Du Pont’s Wilmington labora- 
tories. They point out that cracks in 
tires and other rubber products ex- 
posed to the weather result from the 
attack of ozone, present in the atmos- 
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There is no substitute 


: ~ for water 


~ ot * 
Ie 


EAS 5 


in developing a dependable water system 


Nothing has ever taken the place of water among the 
basic needs of man. And nothing will ever take the place 
of safe, sure, experienced engineering in developing a 


dependable water supply. 


Layne’s reputation as the world’s most experienced 
developer of well water systems was earned by engineer- 
ing skill every step of the way—from on-the-spot geo- 
logical surveys to the precision designing of each pump 


for its particular job. For the best in well water systems, 
there is no substitute for Layne engineering. 

Let Layne engineers help you 

PLAN AHEAD on your water needs 

Layne welcomes the opportunity toxshare in long-range 
planning for water-system needs. Contact your nearest 
Layne Associate Company or write Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenn. 


WATER WELLS 
VERTICAL TURBINE PUMPS 


Layne Associate Companies Throughout the World 








Better fuel for jets and diesels 


Modern jet and Diesel engines need fuel with a high cetane rating. 
It’s just as hard to produce this high cetane fuel as it is to make 
high octane gas for conventional engines. The method employed 
is the Edeleanu Process. “Virginia” Liquid Sulfur Dioxide (SO.) 
is widely used in most of the Edeleanu units in the country’s 
big refineries. 


High cetane fuel is somewhat similar to kerosene. To make it 
satisfactory for jet engines, however, it must be highly purified. 
Extraction under pressure with “Virginia” Liquid SO, removes 
the impurities from the kerosene fraction. 


Here is a typical example 
of a successful application for 
SO, in an important segment 
of the national economy. 


It may be that you have 
use for a superior reducing or 
bleaching agent, preservative, 
antichlor, neutralizer or pH 
control. We'd like to help you 
to greater efficiency and profit 
by adapting our versatile SO, 
to your products or processes. 
We would welcome a request 
on your business letterhead 
for the descriptive “‘ Virginia” 
SO, booklet. 


VIRGINIA SMELTING COMPANY 
Box 21, West Norfolk, Virginia 
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phere in amounts less than 10 parts 
per 100 million. 

Exposed in the laboratory to air 
containing more than 1,350 times this 
amount of ozone, the new chlorosul- 
fonated polythene did not show a 
single crack. In fact, it has never 
been found to fail in ozone. 

By blending the new elastomer with 


| certain rubbers, the Du Pont re- 


searchers have been able to improve 
markedly the ozone resistance of the 
rubbers. 

A synthetic rubber widely used in 
tires was blended with 25 percent of 
the Du Pont elastomer and put under 
strain comparable with that in a tire 
sidewall. It showed no sign of crack- 
ing even after exposure for 4 months 
to an ozone concentration found only 
in a few sections of the United States. 
Under corresponding conditions, the 
same rubber, without the chlorosul- 
fonated polythene in it, showed 
ozone cracks within 24 hr., as did 
natural rubber. 

Even when the 75-25 blend of this 


| synthetic rubber for tires and the new 
| Du Pont material was exposed to an 
| ozone concentration about 400 times 


greater than that ever found outdoors, 
there was no failure. 

The researchers report that sidewalls 
of test tires thus far have shown com- 
plete freedom from ozone cracking. 

These blends can withstand service 
outdoors. Moreover, many remain flex- 
ible at low temperatures. This points 
to their use as stripping for doors and 
windows of airplanes and autos, where 
cracking has long been a problem. 
Other likely uses: rubber parts for farm 
machinery, conveyor belts, wire cover- 
ing, engine mountings, unsupported 
hose and mechanical rubber products. 


RFC Purchases Alcohol 
For Butadiene Plants 


Reconstruction Finance Corpora- 
tion has purchased about 15 million 
gallons of alcohol from three suppliers 
for use in producing butadiene at two 
government synthetic rubber plants. 

The suppliers are the Eastman 
Chemical Products, Inc., Kingsport, 
Tenn.; the Enjay Co., New York City, 
and Publicker Industries, Inc., Phila- 
delphia, Pa. Each will furnish about 
5 million gallons. 

The alcohol will be delivered f.0.b. 
barge or tank cars at the RFC’s Louis- 
ville or Kobuta plants. Deliveries will 
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And Oilgear’s Range and Control 
help capture savings hidden in 
J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 Ib. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtaii. such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical transmissions under actual 
operating conditions, 


SMOOTH, POSITIVE “In order to obtain 
high efficiency in any 


SPEED VARIATION citer unit,” says Mr. 


Morrow, “a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100% of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


EASE OF “‘Also, on this type of stoker the 

grate speed must be infinitely 
CONTROL variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


UNLIMITED Also, fuel feed and grate 
drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,000 
pp over the weekends still under full auto- 
matic control. 


OUTSTANDING ae of the outstanding 
eatures we discovered... 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission;” 


These four features, variability, ease of 
synchronization and control, actual range 


“nN THE 


UNITED 
STATES 


View in J. 1. Case Co. tractor works at Racine, 
Wis. Boller front and Detroit Rote-Grate 
Stoker on 100,000 Ib. per hr. boiler unit. 





Two Oilgear Variable Delivery Pumps with simple 
diaphragm actuated hydraulic servomoter lever 
controls supply fivid power for the fuel feed and 
grate drives. An Oilgear drive was experimentally 
installed on the fuel feed on the first stoker in 1948, 
On the basis of its performance, Oilgear drives 
were used for both fuel feed and traveling grate on 
@ second stoker unit installed in 1949. Also, Oil- 
gear will replace the mechenical grate drive on 
the first stoker installed in 1943. Like a shadow, 
flexible, controllable Oilgear Fivid Power causes 
fuel feed rate and grate speed to accompany steam 
demand up and down. Recording charts show 
steam demand varies “all over the place,” but 
steam pressure and fuel air ratio stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions offer in machine 
design and use. Investigate Oilgear equip- 
ment as a better solution for your problems. 
THE OILGEAR COMPANY, 1579 West 
Pierce Street, Milwaukee 4, Wisconsin, 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 





This TRERICE 
Self-Operating Controller 
Paid for itself in 


Sixty Days! i 
b 








- + » installed in a Detroit office building. 


Two small air compressors, cooled by %4” water lines, operate 
seven days a week — one at night, the other during the day. Meters 
provide a close check as to the amount of water uséd. After install- 
ing a Trerice self-operating temperature controller, a check showed 
‘a saving of over 48,000 cubic feet of water in two months (as com- 





pared to figures for the previous year). Savings amounted to $90.91 
— and the Trerice instrument cost but $87.30. 


You, too, can enjoy real savings like these. While this is a cold 
water application, it would be equally effective to control steam to 
hot water tanks, pasteurizers, pre-heaters, storage rooms, vats, plat- 
ing. tanks, cookers, feed-water heaters, water jackets, etc. 


Ss a a ee ee ee oe 


Yes, | want more information on a T Self-Operati 
perature Controller. _——— on 


NAME 
COMPANY. 
ADDRESS. 

















be 0 TRERICE C0 1420 W. LAFAYETTE BLVD 
. * = DETROIT 1é MICHIGAN 
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be made at the rate of 5 million gallons 
per month. 

The alcohol will be required as a 
result of the reactivation of four alco- 
hol butadiene units at Louisville and 
Kobuta. 


St. Regis Now Operating 
New Kraft Mill in Florida 


Production has started at the new 
Jacksonville, Fla., mill of St. Regis 
Paper Co. The mill turns out kraft 
pulp, paper and board. It can produce 
100,000 tons of paper annually. This 
brings total capacity of St. Regis for 
kraft paper and board to 560,000 tons 
a year. 

The new mill, on a 200-acre site just 
outside Jacksonville, is part of the long- 
range expansion of its southern oper- 
ations by St. Regis. The goal is com- 
plete integration of kraft operations. 
Anticipating this, St. Regis has ac- 
quired sources of wood in Florida, 
Alabama, Georgia and Mississippi. 

St. Regis owns or holds under long- 
term management contracts over 600,- 


| 000 acres of timberlands in the South, 


| of which about 300,000 acres are 
| within a radius of 100 mi. of Jackson- 


ville. Enough wood will flow from 
these holdings and come from other 
land owners in the area to keep the 
new Jacksonville mill running. At a 
capacity of 300 tons of kraft paper 


| daily, the new mill will require about 


| 175,000 cords per year of pulpwood. 


The fourdrinier paper machine at 


| the Jacksonville mill, built and in- 
| stalled by the Beloit Iron Works of 


Beloit, Wis., has a wire 230 in. wide 
and 120 ft. long. It was designed for 


| a top speed of 2,500 ft. per min. 


Many unique features, used for the 
first time in paper mill construction, 
have been incorporated in the Jackson- 


| ville plant, from the handling of wood 


through to the finishing room. Close 
to $1 million has been spent for in- 


_ stallation of equipment to eliminate 


| Or minimize air and stream pollution. 


Major expansion of capacity for 
kraft pulp, paper and board at its 


| Pensacola, Fla., mill was completed 
| by St. Regis in April 1952. At that 
| time, a fourth machine began operat- 
| ing there. It can produce about 100,- 
| 000 tons of kraft paper and board a 


year. This raises the capacity at Pensa- 
cola to 265,000 tons per year of kraft 
paper and board. 
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IN’ THE PETROLEUM INDUSTRY... 
QcC.f Cylindrical Plug Valves give 
full flow, quick quarter-turn shut-off. 


ON CHEMICALS viscous heavy lad- 
ings or materials in suspension flow 
freely without turbulence. 








IN SEWAGE PLANTS @C.f Cylindri- 
cal Plug Valves handle raw sewage 
* with ease—plug shears obstructions. 
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It means, primarily, a smooth, straight-through 
flow. Look through an QLC.f-> CYLINDRICAL Plug 
Valve, and you'll see why solids in suspension 
and heavy, viscous ladings pass so easily. There 
are no restrictions to retard flow! The valve port 
has an area at least as large as the pipe itself. 
For the lowest head loss of any plug valve in the 
world, specify Q-C.£> CYLINDRICAL, Lubricated 
Plug Valves. You'll save time and pumping cost! 


C. C £ “a 
Write for Catalogue 4-CM, American Car and Foundry a 
rite tor a 1 
Co., Valve Division, 1501 E. Ferry Ave., Detroit 1, mice me Pipe & 


Representatives in 
50 Principal Cities @ 
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Liquid O. Unit Travels by Air 


Designed for the military, this 10-ton-per-day 
generator will weigh only 35,000 Ib., is self-sufficient, can 
be put up in 80 hr., has many engineering features. 


Chemical engineers usually don’t 
design plants that are air-transport- 
able. But then a good deal of com- 
mon engineering practice was thrown 
out when the Air Force told Arthur 
D. Little, Inc., that it needed a new 
look in liquid oxygen generators for 
some of its work with guided missiles. 
The AF’s research and development 
personnel reasoned that it would be 
more logical to generate its own than 
to transport liquid oxygen in truck 
and tank car lots. 

According to its designers the new 
generator can’t strictly be called a 
“modified Claude” unit or a modified 
anything else. Rather, Little’s en- 
gineers prefer to designate the unit 


as “a modern low-pressure oxygen 
plant incorporating reversing exchang- 
ers for clean-up of the incoming air.” 
Here are some of the new ideas in 
this unit: 

> Self-Sufficiency—Requires only fuel 
and lubricating oil. First such plant 
that needs no euxiliary cooling water. 
> Air-Transportability—Several _inde- 
pendent and complete packages go 
together to assemble the generator. 
Obvious corollary advantage is easy 
replacement of any major component. 
Entire unit weighs only about 35,000 
Ib. without the compressor. 

> Low Installation Time—Takes only 
80 hr. for complete assembly on pre- 
viously prepared foundations. 
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FRONT view showing turbo-expander 
sections. 

Safe Operation—Maximum oper- 
ating pressure is only 91 psig. 

> Purity of Product—Variable at will 
between 95 and 99.6 percent oxygen. 

The flowsheet above shows the es- 
sential elements of the process. 
Moisture and carbon dioxide are re- 
moved from the incoming air in the 
reversing heat exchanger* while the 
air is being cooled by the effluent 
nitrogen. An unbalanced stream, 
characteristic of this type of precool- 
ing process, compensates for the dif- 
ferences in specific heats and mass flow 
rates of the air and nitrogen streams. 

The reversing valves are actuated 
every 3 min. by an automatic timer, 
switching the channels through which 
the air and nitrogen flow. Impurities 
frozen on the channel walls during the 
previous cycle are picked up and car- 
ried out in the effluent nitrogen. 

The turbo-expander is the source 
of refrigeration for the plant. Air at 
246 deg. F is cooled to 304 deg. while 
expanding from 100 to 25 psia. The 
inlet temperature to the expander 
must be maintained high enough to 
avoid liquefaction in the expansion 
engine and the resultant loss in ef- 
ficiency. 

A portion of the exhaust from the 
expander is used as a vapor feed for 
the distillation column, and the re- 
mainder joins the nitrogen from the 
top of the column to supply the re- 
frigeration for the heat exchange sys- 
tem. A bypass is provided around the 
reboiler coil, and control valves are 
located in the exit stream from the 
reboiler coil and in the bypass. These 
valves permit flexibility in the opera- 
tion of the column by permitting a 
variation in the quantity of the air 
flowing through the reboiler coil. 

(Continued) 


* For a complete technical description of 
the unique A. D. Little heat exchanger, 
see Chem. Bng., Dec. 1949, pp. 104-7. 
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maintenance 


Beyond a doubt, the seal for pump shafts is the “Sealol” 
pressure balanced stuffing box shaft seal. If you want to replace 
maintenance with permanence and substitute economy for upkeep, 
replace stuffing boxes with “Sealol” seals! 


Sealol will welcome the opportunity of working with you. Let 
us review your requirements for stuffing box seals . . . let us quote 
on your seal needs. Send blueprints and job description to engi- 
neering department, Sealol Corporation, 45 Willard Ave., 
Providence 5, Rhede Island. Chicago, Cleveland, Los Angeles, 
Philadelphia, Tulsa. (In Canada: Lyman Tube and Bearings, Ltd., 
Montreal, Toronto, Winnipeg). 











OLDBURY 


ELECTRO-CHEMICAL COMPANY 


PHOSPHORUS (Yellow or White) PHOSPHOROUS ACID 
PHOSPHORUS OXYCHLORIDE HYPOPHOSPHOROUS ACID 
PHOSPHORUS TRICHLORIDE ALKYL ACID PHOSPHATES 
PHOSPHORUS PENTACHLORIDE —‘Alky! Phosphoric Acids) 
PHOSPHORUS PENTASULFIDE SODIUM CHLORATE 
PHOSPHORUS SESQUISULPHIDE POTASSIUM CHLORATE 
AMORPHOUS PHOSPHORUS POTASSIUM PERCHLORATE 
PHOSPHORIC ANHYDRIDE HYPOPHOSPHITES 
PHOSPHORIC ACID OXALIC ACID 

ZINC PHOSPHIDE 


Plant and Main Office: 


NIAGARA FALLS, NEW YORK 


New York Office: 


19 RECTOR 8T., NEW YORK 6, N. Y. 




















WATER TUBE COOLER 


¥ . ES il ee 





Have a cooling problem on any type of DAVENPORT 


dry granular material? Let our engineers De-watering Press 
help you solve it with a Davenport es and Screens 
Rotary Water or Air Cooler. Write for 

our complete catalog. For quick reference ROTARY 
see “Sweet's 1952 Processing Industries” 

cr “Chemical Engineering Catalog, 1953”. ee 


Latists Wot 


reViamelile me Oilacta me alas 


Dryers 


DAVENPORT MACHINE [i¥ieeteene 
AND FOUNDRY COMPANY 
DAVENPORT 7 —Ss_ IOWA U.S.A. 











We mentioned at the beginning 
some of the obvious advantages of 
the unit to the AF. Here, now, are 
some of the more technical develop- 
ments in this unit of interest to 
chemical engineers: 
> 1. Gas-Turbine Compressor—To the 
best of A. D. Little’s knowledge, the 
proposed air source for the generator, 
consisting of a gas _turbine-driven 
axial-flow air compressor, is the first 
attempt to use this type of prime 
mover for supplying air. It is con- 
siderably lighter in weight than any 
other source of compressed air. Al- 
though fuel consumption is slightly 
greater, for purposes of air transport- 
ability, the gas turbine is an ideal solu- 
tion for the AF’s problem. 

Up to now this compressor has not 
been completed and tested; conse- 
quently, definite operating charac- 
teristics or an actual specific fuel con- 
sumption cannot be quoted. 

»2. Neatly Air Cooled—Since any 
expansion engine must be loaded 
both for speed contro] and to remove 
energy from the expanding gas stream 
in the shaft work, the ADL generator 
incorporates a single-stage axial-flow 
blower as the loading mechanism . 
driven by the turbo-expander. This 
blower supplies cooling air for the 
compressed air aftercooler and neatly 
solves the problem of doing away with 
cooling water and equipment. 

>3. Unique Piping Arrangement—A 
particular feature contributing  in- 
herent flexibility to the operation is 
the unique piping arrangement around 
the reboiler and liquefier subcooler. 
As a result, this plant has been 
operated to produce liquid oxygen 
varying between 95 percent and 99.6 
percent purity with no change in 
equipment, such as an_ increased 
height of column. 

Part of the air leaving the heat 
exchanger system at 270 deg. F. is 
passed directly into the reboiler coil 
at the base of the rectifying column, 
where it is partially condensed, thus 
supplying heat for operation of the 
column. The mixture of gas-phase 
and liquid air leaving the reboiler 
coil passes through a control valve 
and thence to the liquefier subcooler. 
A bypass line, with its control valve, 
is piped around the reboiler coil and 
into the inlet of the liquefier sub- 
cooler. Judicious operation of these 
two control valves permits a variation 
in the quantity of air passing through 
the reboiler coil, thereby permitting 
considerable flexibility in the control 
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of the heat input to the column and eee 
allowing various purities of product Roce 
to be drawn off. As far as is known, BULK MATERIALS STORAGE wie 
this is the first time a piping arrange- fences : 
ment like this has been used. _ eochere’s the answer | 

> 4. Packed Column—The rectifying to your problems... 

column in the ADL generator is a 
packed column using McMahon sad- GLAZED TILE 


dles. It may be the largest packed INDUSTRIAL 


column of this type that has ever | 


been used for producing liquid oxy | §TQRAGE BINS 


gen. | 
> 5. Liquefaction and Subcooling— Any shape or size en- 
The combined usé of the functions gineered to meet your 


‘ : Re requirements . . . heavy, 
of liquefaction an beooling in one <a 
q d su 6 | monolithic construc- 


piece of equipment may or may not | sion, ,. smooth-surfaced 
be unique to this plant; however, it | ||. weatherproof, fire- 
does preclude the necessity of in- | proof, corrosion-proof 
corporating additional heat-transfer ...contents protected 
surfaces into the oxygen generator | against freezing, con- 
with the resultant savings in weight. | densation, spoilage, con- 

Here’s how the ADL unit differs tamination. ..appearance 
from the well-known small, com- | that ties in with modern 


mercial packaged units offered by | nee Paar ow es 
several well-known manufacturers. | se sONng-tived, Sand handling installation at large Ohio foundry. 


i ¥ - Send for complete Kalamazoo design and construction provides more use- 
Ke jon res Pret details... ~ able space than ordinary multiple bins. 


high-pressure cycle, while the ADL | 
unit is definitely a low-pressure cycle i,9 y/ 
generator. Another company’s pack- | a. AQMAZOO TANK and SILO COMPANY 


aged unit places the emphasis of its 

cycle on passing all the imput air | 424 HARRISON ST., KALAMAZOO, MICHIGAN 
through the expansion engine with a | 
head pressure of 150 psig. It does not | 
incorporate a liquefier as a component | 
part of the cycle, liquefaction taking | 
place in the two sections of a double 
column. The third company’s cycle | 
compresses the input air to approxi- | 
mately 5 psig. only and achieves all | 
refrigeration for the plant by auxiliary | 
compression and expansion of a rela- 
tively closed cycle of dry, pure nitrogen | 
gas. | 
> Energy Requirement—Inasmuch as | 
the gas turbine-driven air compressor | 
has not yet been tested and com- | 


pleted, no specific fuel consumption is | —— mona 
known; however, calculating from the | a HURA \ 
design consumption of 470 Ib. per hr. | A book You Should Hove Ng 


of fuel, it is possible to derive a prod- . " 

uct-to-fuel ratio of 1.7 Ib. of liquid | Qf Mechanical Sealing... 

oxygen per each pound of fuel con- 

sumed. 
Because this compressor will not be Dura Seal—the engineered mechan- 

available for use at the time the gen- ical seal that sotabis. with: Che shalt. 


erator is scheduled to go into opera- ‘ fe ‘ 
tion at Patrick Air Force Base, Little |  A™Ply illustrated . . . specific appli- 


is supplying an auxiliary air source, cations . . . installation data. A fact 
consisting of diesel engine-driven ro- | book of real value to designers, oper- 
tary blowers. Although these are con- | — store and maintenance departments. [ime On FOnETRDN 


siderably heavier they will still be air SEE 
transportable. The product-to-fuel | SEND FOR YOUR COPY TODAY 


ratio calculates to be 1.91 Ib. of liquid | DURAMETALLIC CORPORATION 


oxygen per pound of fuel consumed. DEPT. CE* KALAMAZOO, MICHIGAN 


gece ts 








INDUSTRIAL STORAGE BIN DIVISION 





A complete reference catalog on 
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CORROSIVE FERRIC CHLORIDE 
FLOWS THROUGH THIS 
SARAN LINED INSTALLATION 


Large West Coast refinery depends 
on easy-to-install SARAN LINED STEEL PIPE to 
resist corrosion and 
assure uninterrupted processing 


Some time ago, a large West Coast oil 
company investigated better methods 
to handle corrosive ferric chloride 
solution. The company’s successful 
operation demands uninterrupted 
processing. Unscheduled “‘shut- 


downs” mean production pile-ups, lay- - 


offs and heavy expense. Saran Lined 





~~ 
| Seran Lined Pipe Company 
| 2415 Burdette Ave., Ferndale, Mich. 


j Please send me a copy of your catalog on 
Saran Lined Pipe, Vaives and Fittings. 





! 
| 
| Name. 
| 
| 
| 
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Steel Pipe was successful from the 
start. The use of Saran Lined Pipe Fit- 
tings and Valves assured tight, leak- 
proof joints. The dependable, long- 
term service and excellent corrosion 
resistance of strong, rigid Saran Lined 
Pipe will postpone replacements 
indefinitely. Saran Lined Steel Pipe 
can be delivered immediately, cut 
and threaded to your specifications or 
fabricated in the field with your own 
equipment. We'll be glad to assist you 
with installation plans. Write or call 
the SARAN LINED PIPE COMPANY, 
Ferndale, Michigan. Offices in New 
York * Boston * Pittsburgh * Tulsa 
Philadelphia * Chicago * Portland 
Indianapolis * San Francisco * Houston 
Denver * Los Angeles * Seattle 
Cleveland * Charleston, S. C. 
Toronto * Montreal. 


RELATED SARAN PRODUCTS 
Saran rubber tank lining °* Saran 
rubber molding stock * Saran pipe 
and fittings * Saran tubing and fittings 


you can depend on 
DOW PLASTICS 
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OLD PRECIPITATORS with dry bot- 
toms at Savannah mill of Union Bag. New 
one has wet bottom. 


Southern Pulp Mill Gets 
Wet-Bottom Precipitator 


A new type electrostatic precipitator, 
which uses a wet-bottom flow method 
instead of a dry hopper and conveyor 
system for handling collected dust, has 
been installed at the Savannah, Ga., 
plant of Union Bag & Paper Corp. 
Other precipitators used by Union Bag 
are dry hopper types. The new wet- 
bottom precipitator is the first of its 
type installed at the Savannah plant. 

A wet-bottom precipitator elimi- 
nates costs of auxiliary equipment re- 
quired with a, dry hopper. It also 
speeds return of collected material to 
the pulp-making process. The wet- 
bottom precipitator was recently de- 
signed by Research Corp. of Bound 
Brook, N. J., manufacturer of Cottrell 
precipitators. 

The new precipitator at the Savan- 
nah mill will remove sodium sulphate 
from a spray-type black liquor recovery 
furnace handling 1,050,000 Ib. of 
black liquor solids daily. The precipi- 
tator will clean 160,000 cfm. of gas 
at 275 to 300 deg. F. with a rated 
efficiency of 90 percent. 

Five precipitators of the dry hopper 
type were originally placed in operation 
to handle gases from nine recovery 
furnaces. These furnaces treat a total 
of 3,240,000 Ib. of black liquor solids 
per day at full load, representing a pulp 
production of 1,200 tons per day. 

A sixth precipitator completed in 
1950 and the new wet-bottom precipi- 
tator will clean gases from two spray- 
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UMINA Catalysts 


If you want to up-grade your catalytic process yields, or simply 
and Catalyst Supports reduce losses from contamination and side reactions, you’ll find 
it advantageous to insist on ALCOA Aluminas for your catalysts 
and catalyst supports. 
. " 4 Atcoa Aluminas—Activated, Tabular and Calcined—help 
give bigger yields s e e Produce better end products at lower costs because they permit 
close control over rates of reaction . . . reduce carbon-deposit dif- 
ficulties . . . often lower operating temperatures. 
. Atcoa Aluminas are uniform in structure and chemical purity 
hetter quality . .. Stable at elevated temperatures . . . have high resistance to 
erosion and crushing . .. and are moderate in cost. 
Let us send you further information and samples for testing in 
* your own plant. Write to ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 702-D Alcoa Building, Pittsburgh 19, Pa. 












See our advertisement in Refinery Catalog 
« and Chemical Materials Catalog. For corro- 
sion-resistant heat exchanger tubes, instru- 
ment tube, process equipment and architec- 
tural items, investigate ALCOA Aluminum. 






YI | 
Ney) © 
7 8 


ALUMINUM COMPANY OF AMERICA 
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use Bemis 


Waterproof 
oninanssonse BATS 


FOR YOUR HARD-TO-PACK PRODUCTS 


GET 5-WAY PROTECTION 

-.ethey guard against: 

@ Change of moisture content 

@ Sifting 

@ Escape of undesirable odors 

@ Loss from snagging and 
tearing 

@ Rough handling in 1.c.1., 
truck or export shipment 


3- or 5-layer construction depending on your protec- 


tion requirements. Special linings of treated papers 


and films available 


Maybe You Need 
These, Too 


If you don’t require the excep- 
tional protection of Bemis 
Waterproof Bags, Bemis Mul- 
tiwall, Flexiply (laminated 
crinkled multiwall), Cotton or 
Burlap Bags are your best bet. 
Whatever Kind of Bag 


You Need, 
WE MAKE IT! 


@eeeeeeeeeeeeeees eeee 
eeeeeeceeeeeeeeeseses 
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type recovering furnaces handling a 
total of over 2,000,000 Ib. of black 


| liquor solids per day, equivalent to a 


daily pulp production of 700 tons. All 


| seven precipitators, built by Research 
| Corp., will handle a combined volume 
| of over 875,000 cfm. of gas on full load 
| at about 275 to 300 deg. F. with 90 
| percent rated efficiency. 


| Naugatuck Doubling Output 
| Of Its Ohio Vinyl Plant 


Production capacity for vinyl resins 
will be doubled at the Painesville, 
Ohio, plant of U. §. Rubber’s Nauga- 
tuck Chemical Division. The expan- 


| sion, expected to be completed next 
| June, will lift production to more than 


50 million pounds a year. 

In addition to expanding its resin 
capacity, Naugatuck has been develop- 
ing new vinyls for the plastics industry. 
Facilities for their production will be 
included in the Painesville expansion. 


Catalytic Process Yields 
Polysilicon Chlorides 


A new method for producing sili- 
con chlorides, especially polysilicon 
chlorides, has been developed’ in the 
laboratories of the National Research 
Council of Canada in Ottawa. 

The process, developed by D. F. 
Stedman, provides a novel method in 
which a catalyst causes chlorine and 
silicon to react at a fast enough rate 
below their ignition temperature to 
produce higher chlorides with but lit- 
tle tetrachloride. 

Silicon chlorides are highly reactive. 
For instance, after the chlorine has re- 
acted the polysilicon chlorides offer 
the possibility of easy chain breakage 
and the introduction of other groups. 
This widens possible uses. 

The new process could increase the 
output of silicon hexachloride, which 
has been obtained as a byproduct of 
tetrachloride production. 

Demand for silicon chlorides is in- 


| creasing as new products appear. A 


rain repellent developed by Stedman, 
for example, requires silicon chlorides 
for its manufacture. The repellent has 
been used to keep windshields of air- 
craft clear. Previously it worked at the 
high speeds of aircraft in flight, but it 
has been improved and may be useful 
at lower speeds, broadening its use. 
Stedman’s process for producing 
silicon chlorides will be licensed by 
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EE WHAT THIS PUMP can do before 
you order a costly “special purpose” 
chemical pump. It will do many of the 
jobs of a special pump, yet it costs 
hundreds of dollars less to buy. 

It isn’t meant to do every job in the 
chemical industry. But it will handle a 
big percentage of the jobs. Check the 
construction and design features that 
make this possible: 


# It’s built in most used ratings . . . to 
1200 gpm, heads up to 250 ft. 


@Handles liquids in most common 
temperature range . . . up to 550 F. 


@ Pumpsliquors, corrcsive materialsand 
solutions, and petroleum products. 


@ Features double-row, oil lubricated 
bearings. Two oil rings running in 
generous reservoir of oil carry oil to 
bearings. 


@ Rigid cast iron pedestal supports 
pump body and holds bearings in 
alignment, 


@ Built in wide choice of materials 
including: iron, bronze, aluminum 
bronze, stainless steel, high nickel 
alloys and others. 


@ Large space for packing maintenance, 


Get complete information. Call your 
nearby Allis-Chalmers authorized dis- 
tributor or district office. Or write to 
Allis-Chalmers, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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See new series of 3 sound-slide 

films, widely praised by educa- 
tional and industria! groups. 
Get practical, instructive infor- 
mation on theory, application, 
installaticn and maintenance of 


| centrifugal pumps. Series is de- 


signed for showing to mainte- 
nance meetings, plant groups, 
and engineering societies. Ar- 
range now for a showing! Call 
your nearby Allis-Chalmers 
authorized distributor or dis- 


') trict office. Or write Allis- 
+” Chalmers, Milwaukee 1, Wis. 














THERMISTORS 


tiny 


solve 
problems 
in 
ment and Con- 
trol of thermal, 
electronic and 
physical energy! 


VECO Thermistors 


ANALYSIS CELLS 


wide range of specific resist- 
ance values — or can be pro- 
duced in quantity to your 


exacting specifications. 


Distinguished from other sensing 
elements by extreme variations of 
electrical resistance with relatively 
minute thermal changes—approved 
and accepted by Government 
ncies. 


Victory’s staff of engineers and physi- 
cists are ready to recommend the proper 
VECO Thermistor for © vacuum mano- 
metry ® oscillator stabilization © temper- 
ature measurement ® flow measurement 
® ‘temperature compensation © surge 
protection © radar power measurement @ 
volume limiting © gas analysis © tempera- 
ture control ® time delay © voltage regula- 
tion, as well as for any other new or unusual 
measurement or control application. Write 
today! 


Visit Victory at the IRE Show 
! March 23-26, 
Grand Central Palace, New York 





A request on business 
stationery will bring the 
VECO DATA BOOK 
‘'Thermistors 
Analysis Cells 
Combustion Analyzers 


‘. WVatistors 
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Canadian Patents & Development 
Ltd., agent for the National Research 
Council, with whom it shares quarters 
in Ottawa. 


Work Starts on Allied’s 
New Chemical Plant in Texas 


Construction has started on the 
Orange, Tex., plant of the, Solvay 
Process Division, Allied Chemical & 
Dye Corp. Among first products will 
be ethylene oxide and ethylene glycol. 

The new plant is located on a 650- 
acre site next to the Sabine River plant 
of Du Pont. Estimated cost of the 
first units is $5 million. Austin Co. 
got the construction contract, and 
Spence & Howe Construction Co. of 
Port Arthur, Tex., a subcontract for 
initial work. 


Better Materials Sought 
For Nuclear Reactors 


New materials for use in atomic re- 
actors will be developed by Sylvania 
Electric Products Inc. in recently ac- 
quired facilities at Hicksville, Long 
Island, N. Y. New reactor materials 
are a major objective of intensified re- 
search Sylvania is undertaking for the 
U. S. Atomic Energy Commission. 

Better materials will enable atomic 
reactors to operate at higher power 
levels, thus increasing their efficiency. 
Ability to operate at higher power lev- 
els, with greater energy output, would 
be of particular importance, for exam- 
ple, in the operation of a nuclear re- 
actor for the production of electric 


| power. 


Materials for use in nuclear reactors 
must remain structurally sound at high 
temperatures and under intense bom- 
bardment by atomic radiation. In ad- 
dition, they must not soak up the 
neutrons needed to continue the 
atomic chain reaction or to produce 
plutonium. 

At Hicksville, new methods will be 
developed for. the manufacture of 
reactor materials with the required 
physical and nuclear characteristics at 
reduced costs. 

Because of the urgency of this re- 
search for AEC, the task of designing, 
building and installing equipment, as 
well as adapting the Hicksville build- 
ings to their present use, was accom- 
plished in less than five months. The 
facilities at Hicksville are housed in 
two main buildings, purchased by Syl- 
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vania last year after AEC had con- 
tracted for the expanded research in 
reactor materials. 

There are about 200 persons work- 
ing at Hicksville, about half of them 
scientists and engineers. 


Lukenweld Designs Packaged 
Solvent Extraction Plant 


Mississippi Cottonseed Products 
will get the first of the new packaged 
filtration-extraction plants to be built 
by the Lukenweld Division of Lukens 
Steel Co. It will be located at Green- 
wood, Miss., and should be ready for 
operation by this June. Its capacity: 
150 tons of cottonseed or 75 tons of 
soybeans daily. 

The plant removes oil from cotton- 
seed and soybeans by solvent extrac- 


tion. It was designed at the Coatsvilie, | 


Pa., headquarters of Lukenweld. Its 
design is based on development work 
by the U. S. Department of Agricul- 
ture’s Southern Regional Research 
Laboratory. Both Mississippi Cotton- 
seed Products Co. and Osceola Proa- 
ucts Co. cooperated in this research. 

A large independent processor of 
cottonseed and soybeans, Mississippi 
Cottonseed Products 


the cotton growing regions. The eco- 
nomics of these new packaged units 
now permit crushers to take advantage 
of solvent removal of oil in smaller 
plants (under 300 tons per day) that 
are not large enough to adopt other 
costly solvent extraction processes. 

By standardizing this new process in 
a series of small packaged plants (75, 
100 and 150 tons per day) Lukenweld 
has spread the initial design expense 
over many units. The economies of 
the Lukenweld design enable the oper- 
ators of small plants to compete with 
the low capital investment and unit 
processing costs of the large mills. 

Another advantage is that small 
plants will no longer be restricted to 
an extraction season of about six 
months. The new plant will be able 
to process soybeans as well as other 
high oil-content vegetable _ seed. 
Through processing these other mate- 
rials in off seasons, many smaller oper- 
ators can now extend their processing 
season. 

The Lukenweld units are planned 
to dovetail into present cottonseed oil 
plants. Each unit consists of the com- 
plete equipment for oil extraction, and 
can be installed between existing 
crushing rolls and meal sacking equip- 
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operates 14 | 
plants of varying capacities throughout | 





FOR MINUTE TO MINUTE ACCURACY 


Minute to minute accuracy in 
the feeding of dry materials — 
uniform delivery to reaction tanks, 
continuous blending, or batch 
mixing — is a requisite for main- 
taining uniformly high quality in 
final products, in modern chemi- 
cal processing operations. 

W & T Merchen Scale Feed- 
ers which weigh and feed in one 
operation ensure this exacting 
accuracy. Precision “scaled”, dur- 
ably constructed and simply con- 
trolled, the Feeder weighs all 


material and immediately com- 
pensates by weight for variations 
in density, moisture content, etc. 
Whether feeding ounces or 
pounds per hour, the pre-set rate 
of feed is continually and auto- 
matically maintained. 

If you have a processing prob- 
lem requiring uniform feeding of 
dry materials, accurately con- 
trolled by weight, communicate 
with Wallace & Tiernan. You'll 
receive prompt attention without 
obligation. 


WALLACE & TIERNAN 


COMPANY, 


INC. 





a 900, 000 
gallon-per-hour problem! 


Lorgest installation of its kind in the world, this sed- 
imentation unit handles 900,000 gallons per hour. 


Problem was to clarify phosphate rock tailings carrying 
2% solids — on a budget. Our answer, after thorough field 
study and testing, was this special 300 foot dia. Dorr Thick- 
ener mechanism installed in a 750 foot earthen basin. The 
results — economically accomplished — are an overflow 
suitable for re-use and an underflow thickened to 12-15% 
solids which can readily be impounded. 

And sedimentation isn’t the only unit operation where our 
specialized equipment and knowledge pays off. 

Regardless of whether your process involves the separa- 
tion of finely divided solids in suspension, the use of ion- 
exchange or fluidizing techniques, Dorr and its Associated 
Companies abroad can provide the right equipment for your 
specific job. 


aon os matt Tomornoet douaad, 


THE DORR COMPANY + ENGINEERS + STAMTERE, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 


. 
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ment. The packaged unit makes full 
use of existing delinting, dehulling, 
crushing and cooking equipment as 
well as buildings. The units are closed 
process systems, giving the operator 
the option of determining the amount 
of plant housing required in his spe- 
cific location. 

Estimating the total market for the 
Lukenweld-designed _ filtration-extrac- 
tion plants, Vice President J. Frederick 
Wiese says, “Probably more than half 
of the cottonseed oil plants in opera- 
tion could benefit from the installation 
of these packaged extraction units.” 


More Potassium Sulfate 
To Come From Carlsbad 


A substantial addition to its potas- 
sium sulfate plant at Carlsbad, N. M., 
is planned by International Minerals 
& Chemical Corp. The plant site 
has already been laid out and con- 
struction will start within the next 
few months. 

Added production resulting from 
this expansion will amount to about 
35,000 tons of potassium sulfate a 
year. The plant will be in production 
around the beginning of 1954. 

“Need for the new plant,” says Vice 
President A. Norman Into of Inter- 
national’s Potash Division, “‘was dic- 
tated by agricultural demand, which 
has never been entirely satisfied. Our 
planned additional facilities will help 
to make the United States independ- 
ent of foreign jmports of sulfate of 
potash.” 


Ethylene Polymerized With 
Alcohols to Oils and Waxes 


Solvent polymerization of ethylene 
at pressures up to 20,000 psi. has been 
carried out in a continuous laboratory 
unit by E. R. Gilliland and R. J. Kallal 
of MIT. Products range from oils to 
hard waxes. 

The system includes a 360-cc. steam- 
jacketed reactor, solvent and ethylene 
pumps, semi-automatic letdown valves 
and metering equipment. 

Ethylene is continuously recycled, 
together with the required make-up, at 
a total rate up to 400 g. per hr. Sol- 
veat up to 1,000 g. per hr. is used on a 
once-through basis. 

At pressures ranging from 1,000 to 


| 8,000 psi. and at temperatures from 
| 120 to 190 deg. C. ethylene is polymer- 
| ized in the presence of methyl, ethyl, 
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F 
IMPORTANT CHARACTERISTIC 8 
aan eo FERTILIZERS PROD 
¥ DORK: DESIGNED PLANTS 
These chemical fertilizers will never compact in a storage 
bin nor clog a farmer’s spreader. Their uniform, round 
granules will remain free-flowing and dustless until 


. . thanks to the exclusive Dorrco Fines Recirculation 
System employed in their production. 


This is the only System which can interchangeably 
produce triple superphosphate, ammonium phosphates 
and sulfate or complete concentrated products in a 100% 
granular form of exceptional uniformity. It is but one of 
the many innovations introduced in the field of phosphatic 
fertilizer production by Dorr during the past 35 years. 


It will pay you to check Dorr’s complete facilities 

ranging from laboratory testing through plant desig 

and construction. Write for Bulletin #8000, or better 

still, let us send an engineer to discuss your problems ee 

from the standpoint of economics and. poem. No 4@ 
obligation, of course. “os ue 


WORLD ~WIDE RESEARCH ENGINEERING EQUIPMENT 


THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world 
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WILSONVisto 
hits the sma 


Cleaning small tubes is often a difficult production problem 
in refinery and chemical plants. But Wilson Engineers have 
developed a fast, efficient, low-cost solution in the Pistol 
Grip Tube Cleaner, which thor- 
oughly removes deposits from 
tubes as small as 1/4,” ID. This Be sure te see 
production tool is another 

Wilson first in tube cleaning OUR EXHIBIT 


ee en ee AT BOOTH 31 
only 3 -—no more — e 

hg i> haillion wrench. It | Silver Lane 
provides the operator with one- __ INTERNATIONAL 
hand control for cleaning small, 

straight tubes of 14” to 1” ID PETROLEUM 

in sterilizers, hot water heating EXPOSITION 
units, lube oil heaters, oil pree TULSA, OKLAHOMA 
heaters, heat exchangers and 

other small bore tube apparatus. 

Write for Bulletin 1046. 





Representatives in all principal cities 
THOMAS C. WILSON, INC. 21-11 44TH AVENUE, LONG ISLAND CITY 1, N.Y, 
Cable address: “Tubeclean” New York 


Wi 


TUBE CLEANERS + TUBE EXPANDERS 








Wuat’s Happenine, cont. . . 


isopropyl and t-butyl alcohols, with di- 
tertiary butyl peroxide as the initiator. 

Only the primary and secondary 
alcohols are active chain transfer 
agents; products comprise the original 
alcohols with one or more molecules 
of ethylene entering between the hy- 
droxyl carbon and any or all hydrogens 
on the hydroxyl carbon. Tertiary butyl 
alcohol does not enter into the poly- 
merization reaction. 

Polymerization rates increase with 
increasing temperature, pressure, ethyl- 
ene purity, and peroxide concentra- 
tion. The rates are also much higher 
with the primary and secondary alco- 
hols than with tertiary butyl alcohol. 
Molecular weight increases with the 
pressure and with a decrease in temper- 


| ature and peroxide concentration. 


New Sulfate Pulp Mill 
Being Built in Texas 


Construction of the new mill of 


| East Texas Pulp & Paper Co. at 
| Evadale, 15 mi. north of Beaumont, 


will begin this month. The mill will 
produce bleached sulfate pulp and 


| paperboard, but no newsprint or paper 

| stock for magazines. It’s expected to 

| be in operation before the end of 1954. 
Its capacity: 250 tons a day. 


East Texas Pulp & Paper was or- 


| ganized by the Houston Oil Co. and 
| Time, Inc., each of which own equal 


stock in the new enterprise. Financing 
has been arranged through the North- 
western Mutual Life Insurance Co. 
and Chase National Bank in New 
York. 

Much of the pulpwood will be sup- 
plied by the Southwest Settlement & 
Development Corp., a wholly-owned 
subsidiary of the Houston Oil Co. 

H. A. Simons, Ltd., of Vancouver, 
British Columbia, has been engaged to 
design and build the new sulfate pulp 
mill. 


Transparent Plastics Made 
From Itaconic Acid Esters 


Plastics from itaconic acid have pos- 
sibilities as transparent windows of 
military aircraft and for military op- 
tical instruments, the Northern Re- 
gional Research Laboratory of the 
U. §. Department of Agriculture at 
Peoria, IIl., reports. 

Transparent plastics of the thermo- 
plastic type can be made by copoly- 


merizing itaconic acid esters with 


April 1953—Cremicat ENGINEERING 








methacrylates, vinyl chloride, or acry- 
lonitrile. These plastics have higher 
flexual and impact strengths than 
other plastics that do not contain 
esters of itaconic acid. 

The itaconic acid is now being 
made on a pilot-plant scale from anhy- 
drous glucose. USDA estimates the 
acid can be made for about 27c. a Ib. 
in a plant producing 3 million pounds 
annually. Cost of plant: $800,000. 


Du Pont Begins Expansion 
To Boost Titanium Output 


Du Pont is expanding facilities for 
the production of titanium sponge at 
its Newport, Del., plant and will soon 
begin a similar expansion at its Edge 
Moor, Del., plant. 

This expansion, undertaken for the 
government, will yield about 13,500 
added tons of titanium sponge during 
the next five years. At Newport the 
expansion will include a main manu- 
facturing building and a finishing 
building. A new power house, office 
building and laboratory will be added. 
Work should be completed about the 
middle of 1954. 

No new buildings are planned at the 
Edge Moor plant. Construction will 
consist of additions to present struc- 
tures. 

Titanium metal has great potentiali- 
ties for defense as well as commercial 
applications. Alloys of the metal are 
stronger than some present steels and 
40 percent lighter. Titanium alloys are 
highly corrosion resistant, especially to 
salt water. Before the Korean war, 
only pilot-plant quantities of titanium 
sponge were produced. 


Doubling Output Not Enough 
To Meet Polyethylene Needs 


Production of polyethylene doubled 
last year, bringing present output to 
almost 125 million pounds annually. 
Producers expect to triple current pro- 
duction by 1955. 

Maufacturers of plastics believe 
polyethylene will become the world’s 
most important plastic. Only 10 years 
old, the plastic always has been in 
short supply until this year. 

The high-molecular-weight mate- 
rial will compete in six major fields. 
They are packaging film, bottles and 
jars, injection molded products, cable, 
wire and electrical use, large diameter 
piping for such uses as irrigation, and 
as coatings for metal and fiber drums. 
In addition, polyethylene of low mole- 


CremicaL Enciveertnc—April 1953 





80 aad 
200 


WESTON 400 


We or 
Neven free Cen Rite 


The heart of the modern, dial-type 
thermometer is the all-metal temper- 
ature element. Developed over 15 
years ago, the WESTON all-metal ele- 
ment has plenty of proof behind it. In 
fact, the dependable accuracy of this 
unit has made the readable WESTON 
thermometer favorite for laboratory 
use as well as for all industrial tem- 
perature needs. For extra dependa- 
bility, specify WESTON all-metal ther- 
mometers . . . available in the types, 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- 
cal Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, N. J. 
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Heavy Duty 
Straight Form 


Heavy Duty a We 
Angle Form sed th 


Standard 
Angle Form 
General 
Purpose 


Laboratory 3.40” ~100F yo 


WESTON Spibamonds 
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Aut HANDS ARE “SKitted Hanos” 


WITH 


File 


catalog which describes Ansul 
Extinguishers of all sizes -— 
oat ined Prams od 
to Ansu ystems 
Ansul” 2000 ib. Stationary 
Units. 


ANSUL DRY CHEMICAL 
FIRE EXTINGUISHING 
EQUIPMENT 


With Ansul Extinguishers near-expert results 


are obtained by inexperienced operators. In fact, 
all Ansul Extinguishers are designed to provide 


a maximum of extinguishing effectiveness in 
the hands of inexperienced personnel. 


This feature, plus benefits listed below, account 
for the outstanding preference for Ansul Equip- 
ment by fire protection men in all phases of 


American industry. 


1. Water-tight construc- 
tion throughout. 

2. Easy on-the-spot Re- 
charging (No tools 
needed.) 


3. Quick, positive punc- 
ture operation. 

4. Special cartridge guard 
protects cartridge ... 
rugged construction 
throughout. 


- Ansul “PLUS-FIFTY” 


Dry Chemical used ex- 
clusively. 


). Corrosion resistant con- 


struction throughout. 


- Greater fire-stopping 


power. 


8. Field tested by thou- 


sands of satisfied cus- 
tomers, 


Wuat’s Hapreninc, cont. . . 


cular weight may be used as a wax 
additive and in some coatings. 


El Paso Refinery Gets 
New Houdriflow Cracker 


A Houdriflow catalytic cracking 
unit, with a capacity of 11,500 bbl. 
per day, recently went into operation 
at the El Paso refinery of Standard Oil 
Co. of Texas. 

Part of the present expansion by 
Standard of Texas, the new unit, be- 
gun over a year ago, was engineered 
and constructed by Catalytic Construc- 
tion Co. of Philadelphia. Houdry 
Process Corp., also of Philadelphia, de- 
veloped Houdriflow cracking. 


Ethanol: Commercial Solvents Corp. 
has increased the base price of ethyl] 
alcohol to 55 c. per gal. in tank 
cars in the East and to 65 c. per 
gal. in the West. Quantity and for- 
mula differentials are maintained. 
By this action, Commercial Sol- 
vents brings alcohol back to its base 
price before Nov. 10, 1952. 


Food Yeast: Monsanto has made an 
annual grant to the University of 
Maine for research on the growth 
of food yeast on ammonium sul- 
phite waste liquor. The project will 
investigate the possibilities of pro- 
ducing high-protein yeast from the 
waste liquor. 


Monostyrene: Foster Grant Co. of 
Leominster, Mass., has purchased a 
100-acre site at Orange, Tex., for a 
monostyrene plant. Construction is 
just getting under way, and the first 
unit should be completed in about 
15 months. Monostyrene will be 
shipped to the company’s plastics 
plant in the Northeast. Other chem- 
ical products may eventually be pro- 
duced at the Orange plant, which 
is about two miles northwest of 
Du Pont’s Sabine River works. 


Conjugated Aliphatics: Du Pont chem- 
ists have come up with a new and 
expeditious way to make highly 
conjugated aliphatic compounds. 


Acetylene is condensed with an 
acrylic derivative. Condensing acet- 
ylene with methyl acrylate, for ex- 
ample, gives a high yield of methyl 
2, 4, 6-heptatrienoate, a new com- 
pound. —End 


OFFICES AND DISTRIBUTORS IN PRINCIPAL CITIES 
IN THE U. S. A., CANADA AND OTHER COUNTRIES 





[Cy ansut 
Chemical Company 


FIRE EQUIPMENT DIVISION * MARINETTE, WISCONSIN 


MANUFACTURERS OF ORY CHEMICAL FIRE EXTINGUISHERS, INDUSTRIAL CHEMICALS, SPECIAL CHEMICALS, 
REFRIGERANTS AND REFRIGERATION PRODUCTS © DISTRIBUTORS OF DU PONT “FREON” REFRIGERARTS 
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NEW hemite SEAL ENDS LEAKAGE TROUBLES 




























































































BaG 
ONI-BUILT 


series 1531 cenTRIFUGAL PUMP 


The ““REMITE” Mechanical Seal of this 
pump presents a revolutionary new develop- Send today for catalog No. 


ment in pump design... eliminates leakage  £T-452, gioing com ") ene. 
~J ... assures long, trouble-free life. patho 5 St Uni bude Centrif-- 


; : ; A carbon seal ring faces ona “REMITE” i x«gal Pump. 
Cross-section showing Remite floating seat—a new type of material, so hard 
Mechanical Seal. ape 
it will scratch glass—wear-proof and corro- 
sion-resistant! This Seal is self-lubricating. 
Note the pump shaft . . . super-finished high grade steel . . . oversized for mini- 
mum deflection . . . quiet. The impeller is of sound hydraulic design, mechanically 
balanced, with balance ring and relief holes to reduce thrust. The heavy duty ball- 
bearing motor is normally furnished as drip-proof, but is also available in splash- 
proof, totally enclosed and explosion-proof models. 
B & G Series 1531 Uni-built Pumps are made with capacities to 1200 GPM, 
heads to 400 feet. 


y 
3=)\ Be & Gossett 


0) 3 ¢c O MPAN Y 
Dept. CX-14, Morton Grove, Ill. 


Canadian Licenses: S. A. Armstrong Ltd., 1400 O' Connor Drive, Toronto, Canada 
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|NIALK® Carbonate of Potash 


Unsurpassed for purity and uniformity, NIALK Car- 
bonate of Potash is widely used in the development and 
production of glass of exceptional clarity and freedom 
from flaws for both optical and decorative use. 


Strict production standards plus continuing applica- 
tion studies have earned for this NIALK product— 
as for every NIALK product—industry’s unqualified 
acceptance. 





NIAGARA ALKALI COMPANY 
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All HERE UNDER ONE CONTROL... 


Everything Needed for 


A good pressure vessel is more than a big forging ma- 
chined to proper size and shape. It is design, engineering, 
metallurgy, steelmaking, forging, heat-treating, machin- 
ing, and testing— all rolled into one. And there is no 
room for error at any point along the route. 

Here at Bethlehem we’re a little bit proud of our set-up 
for building pressure vessels and following through on 
every detail at every step. And we're pleased, too, that 
some of the world’s greatest chemical firms employ us 
to build vessels for them. It rather shows, we think, their 
confidence that Bethlehem can be relied upon to do a real 
job... from the blueprint stage to the final inspection. 

The Bethlehem shops produce forged-steel vessels of 
almost every size and type: reactors, filters, converters, 
separators, high-pressure accumulators, large autoclaves, 
etc. These can be of single- or multiple-section design, 
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whichever the plans require. Needless to say, their quality 
is protected by many safeguards, including a series of 
close metallurgical checks by our technical men, 

We hope you'll call us the next time you’re planning 
pressure vessels — whether one, or two, or a whole bat- 
tery. Our engineers will work smoothly with your own 
headquarters staff, and our shops will build the units you 
want to the specifications you give us. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Sieel Export Corporation 


BETHLEHEN 
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. Mild steel, without accessories. 
Accessories on mild steel unit add 
about 20 percent. 

Construction in stainless-clad steel 
sgranaen costs by a factor of about 


Accessories on stainless-clad add 
about 13 percent. 


2. Stainless steel, no piping, vacuum ap- 
paratus or accessories. 


3, Stainless steel, no piping, vacuum ap- 
paratus or accessories. 


4, Carbon steel, without accessories or 
piping. 


Report on Evaporator Costs 


Sir: 

I would like to report on the survey 
which I made on evaporator costs. I 
sent out 55 queries to companies 
manufacturing evaporators of all types. 
This was done on July 31, 1951. 

There were 32 replies. Only three 
gave any information of the type de- 
sired. Rounded-off figures are plotted 
on the graph (above). 

I regret that I am unable to assem- 
ble cost data in greater amount, greater 
variety or greater accuracy. However, 
I hope that these figures will help 
some of your readers in their work. 

This is a beautiful example of why 
good cost data are so important in 
magazines like yours. . . . 

Gorvon C. WILuIAMs 
Head, Dept. of Chemical Engineering 
University of Louisville 
Louisville, Ky. 
> We feel as badly as Prof. Williams does 
that his survey, undertaken at our request, 
was not more productive.. Other recent 
surveys of costs of various types of process 
equipment have yielded valuable articles; 
some have already appeared in CE, more 
will come.—Ep. 


67—With More to Come 


Sir: 

The January issue of Chemical 
Engineering, which contains a number 
of worthwhile articles on the subject 
of costs and methods of estimating 
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costs, has just come to my attention. 
I can’t recall ever having seen any- 
thing comparable to them in any other 
chemical or engineering journal. . . . 

If you have published similar ar- 
ticles in previous issues I would ap- 
preciate your sending me the refer- 
ences at your very earliest convenicnce. 

Apert J. Booru 
Technical Director 
Vancouver, B. C. 
> We sent Director Booth a list of the 67 
articles (some 219 pages) that we’ve pub- 
lished since 1946 on the theme of “costs 
and methods of estimating costs.” And we 
promised him at least four more within 
the next few months.—Ep. 


Amen on Sour Estimates 
Sir: 

I wish there were something I 
could contribute to your January ar- 
ticle “Where Cost - Estimates Go 
Sour.” But all I can say is “Amen.” 

Chaplin Tyler has shown he un- 
derstands and appreciates today’s esti- 
mating problems. Of course, esti- 
mating “right on the nose”’ isn’t easy 
and I am often reminded of friendly 
“joshing” (yet I can’t help but feel 
that it’s really meant) that I get from 
our research gang when we talk about 
the G.O.K. factors, the contingency— 
or factor of ignorance as you call it. 

In retaliation I frequently find my- 
self wanting to say, “Well, why did 
you pull out so much equipment when 
the final estimating chips were all 
down.” But somehow I never really 
do, for one does the best job of esti- 
mating he can and that’s about it. 
Of course, there’s no worse mistake 
than that of not learning from each job 
how to do a better one the next time. 

When you get right down to it, 
estimators work from all the facts they 
can put their hands on. Opinion is 
bound to creep in; but by and large 
the information they work with 
(whether it be facts or opinion) really 
reflects how well studied the new con- 
struction project is from the company 
standpoint—net solely from the esti- 
mator’s or the research department’s 
standpoint. Any learning that is to 
be had should be to the company’s 
benefit. 

As a whole, we have learned a lot 


in our company about estimating and 
always shall continue to shoot for the 
“ideal.” But I can’t help but admit 
we're fallen victims in all areas pointed 
out by your article—in varying de- 
grees, to be sure. 

Tomas M. Ware 
Vice President 
Engineering Div. 
International Minerals & Chemical 

Corp. 

Chicago, Ill. 
> Author of the article “Where Cost Esti- 
mates Go Sour” in our January issue 
(p. 198-200) was Du Pont’s Chaplin 
Tyler, well known for his book “Chemical 


Engineering Economics.” Years ago he was 
a member of our own editorial staff.—Eb. 


Your Dollar’s Slipping, Too! 
Sir: 

Seldom have I read an article with 
more interest and profit than the one 
in February entitled “An Engineer’s 
View of the Dollar.” Mr. Steele’s 
fresh outlook and keen analysis made 
me realize—with alarm—what’s hap- 
pening to the American dollar as an 
engineering tool. 

I particularly like the challenge he 
throws out to engineers: “. . . we 
should sharpen our engineering wits 
and think more in terms of basic 
costs . . . and work for their reduc- 
tion.” That’s where the real oppor- 
tunities lie. 

Frank A. SYMONS 
Chemical Engineer 
E. St. Louis, Mo. 


» Author Steele emphasized a basic theme 
brought out in another way by the now- 
famous Paley Commission: The _ threat 
facing the U.S. is the insidious rise in the 
real costs of materials, with consequent 
lowering of our standard of living —Ep. 


Manhours Per Square Foot 
Sir: 

Some of the notes I made as I read 
your January article “New Correla- 
tion of Engineering and Other Indi- 
rect Costs” may be of interest. They 
are given below. 

Mr. O’Donnell states that average 
productivity for design and drafting 
(as measured by hours per construc- 
tion-drawing) ranges from about 95 
to 115. Presumably he is talking 
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If your requirements 
include the Chemical Processing of solids, 
semi-solids or liquid materials, you can be 
sure of volume production and exacting 
results thru INTERNATIONAL PROC- 
ESSING EQUIPMENT—the kind that 
pays dividends and provides dependable, 
uninterrupted service over long periods 
of time. 
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“International” 
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BALL MILLS 
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MERS. OF CHEMICAL PROCESSING EQUIPMENT, VENTILATING FANS, STACK FANS, AXIAL BLOWERS, BRICK, TILE, POTTERY AND CERAMIC MACHINERY 
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4 STAGE 
NORWALK COMPRESSOR 
in 
Liquefaction Plant 


4 STAGE 
NORWALK COMPRESSOR 
in 
Steel Plant 


4 STAGE DUPLEX 
NORWALK COMPRESSOR 
in 
Dry Ice Plant 


i]: 2 STAGE HYDROGEN 
NORWALK COMPRESSORS 
; in 
Manufacturing Plant 


3 & 4 STAGE 
NORWALK COMPRESSORS 
in 
Electrical Mfg. Plant 


all the world over, wherever gas 
or air is under high pressure, 
Norwalk Compressors are at work 


Every Norwalk Compressor is built to individual spec- 
ifications from standard interchangeable parts, and 
is test-run for eight hours at the factory to assure 


efficient, trouble-free operation. Send for free de- : 


scriptive catalog. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 
Established 1864 


| Process Engineer 
| C.F. Braun & Co. 
Alhambra, Calif. 





Pro AND Con, cont... 


about an average-size drawing with a 
square footage of about 5. If so, this 
means that the manhours per squaic 


foot are on the order of 20 to 25. 


This figure is a rough check against 
a very large amount of data which I 


_ assembled at one time. The average 
| was also 20 to 25 manhours per square 
| foot, but the range was as low as 15 
| on some jobs to as high as 45 on 
| others. In every case, however, the 
_ very high or very low manhour figures 


were based on special considerations 
which a good estimator would have 
taken into account in preparing his 
total engineering estimate. 

Mr. O'Donnell points out the ten- 
dency to underestimate the indirect 
costs of process plants. This is a ten- 
dency it would be well to correct. His 
emphasis on the fact that the modern, 
complex process plant cannot be en- 
ginecred and designed as economically 
as more conventional plants (which 
are more or less repetitive in nature) 
is a worthwhile point to note. 

Under “Total Engineering,” the 


| author lists the many things which go 
| into the scope of the work and costs 
| covered by this item. However, there 
| is no mention of contingency. It is 
| often good practice to apply contin- 


gency to total engineering as well as 


_ materials and labor. This is similar 
| to splitting the fee between engineer- 


ing and construction. 
One item of total engineering is 


| supervision of construction. The au- 
| thor carefully explains what this 
| means and distinguishes it from con- 
_ struction supervision. In this way he 
| eliminates what is sometimes a source 
| of confusion. 


Hans J. Lanc 


® Many of our readers, we feel sure, will 


| be glad to get these new: figures on the 
| design and drafting manhours it takes to 
| complete a square foot of drawing. On a 
| dollar-and-cents basis, the average cost 


would seem to fall within the range of 
$75 to $125 per sq. ft.—Ep. 


| Blessed on Two Counts 


Sir: 

Please rate me among the host of 
well-wishers who call you blessed for 
the work of digging out of obscurity 
such a long-hidden gem as O’Don- 
nell’s “New Correlation of Engineer- 
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ing and Other Indirect Project Costs” 


Beceem PUMP Aone Leebuicatng MATERIALS? 


bit of artful sarcasm “How to Write 
Poor Letters.” I could buy that man 
the best drink in the house for daring Send for this 
to upset the staid old apple-carts of 


our ‘college epitaph polishers. Let's saapeamsnecn Cn LLETIN 
live by writing as we speak, not bound aren’ * (SE-5) 


by the rusty chains of stiff formality. ve OR 
Paut C. ZreMKE Fe Ps Se illustrating, describing 


Safety Engineer 


Oak Ridge, Tenn. te 6 

> All credit for the “cost” article goes to qe ss ay Si 4 r ws a qd th 
Jim O'Donnell himself, who heads up the aon 

New York firm of project engineers bear- 5 NEW eacKet TYPE 

ing his name. His article is looked upon as th 
something of a pioneering effort in its Sier-Ba 

field; it helps fill a big gap in the chemical MPS B rack ef Ty p e 


engineering “cost estimation” literature. 
As for Assistant Editor Reeves’s “‘How 

to Write Poor Letters,” the bouquets and SCR F W p U M P A’ 

the brickbats are still coming in. So far, 


there’re three bouquets for each brickbat. 
Not a bad ratio?—Epb. 


External Gear & Bearing 


Estimate in a Hurry 
Sir: 

I was glad to see “How to Estimate 
Costs in a Hurry” by Henry E. Wessel 
in the January issue of Chemical Engi- 
neering. In my opinion this is a worth- 
while contribution .to commercial 
chemical development. I would appre- 
ciate having 25 reprints for distribu- 
tion to my class at Columbia in my 
course “The Business of Chemical En- 
gineering”... . 

This field of the economic appraisal 
of chemical projects is relatively new 
and its terminology is still developing. 
This might be a good time to attempt 
to define and clarify the various terms 
used in this field in order that various 


contributors might use the same ter- f ® 
minology in their publications. I be- Fold-out page shows operation eee 


° ° * oF oo 
lieve it would be helpful to have an construction details... special types 
agreed definition of manufacturing 
cost or mill cost. Also sometimes con- ecently introduced, this Sier-Bath 
fusion arises as to the distinction be- Pump incorporates all the latest 
tween amortization and depreciation @ pump fuel oils, crude oils, refinements of screw pump design . . . 
and it would be helpful if this were cellulosics, distillates, ete. and then some. Center line support 
clarified. speeds assembly . . . single point 
In Table 5, I presume that Mr, Wes- @ fluids and semi-fivids, 32 SSU alignment eliminates rotor distor- 


A A to 1,000,000 SSU tion... radial and axial control of 
sel has included employee benefits in soba tay heavir-duty. bebeinah fer 


his labor cost. This is an element © copacities 1-700 GPM sustained efficiency, long life. For the 
which younger engineers taking up ap- whole story ... 

praisal work commonly overlook. An- © discharge 1000 PS! for viscous 
other question is on maintenance. liquids, 500 PSI for water —- SEND FOR BULLETIN SE-5 
Does this item in Table 5 cover both 
materials and labor or maintenance Sier-Bath “Gearex"” und “Hy- 

materials alone? drex” Gear Pumps for ae i psirleisct 0., tne. 

With the information Mr. Wessel pressures and capacities North Bergen, N. 1. 


provides, early-stage economic apprais- Pounded 1908 Member A. 0. #. A. 
als of new chemical projects can be 
approximated. Even if the accuracy of 
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Pro & Con, cont. . . 


such estimates is not great it is fre- 

quently sufficient to eliminate projects 

implicity of design from further consideration or to show 

that they possess extremely attractive 

rofit potentials. This is most impor- 

plus precision manufacture tant Tgouncrs research and a 

opment manpower and in increasing 

Mechanical linkage transforms the effectiveness of industrial research. 

the rotary motion of the speed Mr. Wessel is to be congratulated 

Right ongle worm gecr, sme rales eget tall | for his paper. I hope that he will make 

rere a further contributions to the literature 
| in this field. 

1/3 or % HP. high | James H. Boyp 


ti tri : ° ‘ 
par ee | Consulting Chemical Engineer 


Verquod quadruple New York 17, N. Y. 

(double suction—dov- 

ble discharge) check : 

valve, cone or bail type. | Speeds and Mixer Costs 


| Sir: 

_ | think the Lewis article “Your 
‘@ Heavy ribbed and Guide to Mixer Costs” in your Janu- 
webbed cast iron base. =| ary issue is a very worthwhile discus- 
sion and should serve a useful purpose 

| to your readers. 
Chemical liquid end consisting Stroke adjustment cou- Sealed-in-oll precision Most of the data had to do with 
of interchangeable barrel and pling. Stroke adjust- rack and pinion as- heavy-duty mixers handling very vis- 


housing assembly containing ment WHILE PUMP IS e ; eee : : : 
the plunger, packing and pack- IN OPERATION is op- eomgrsd gear ong | cous materials. My particular interest 





ing gland. tional. | is in the mixing of liquids and less 
| viscous materials and I have a few 
| comments on costs for propeller and 


| turbi ixers. 
assure high standar ds of i eek his the data in Table 3 


| showing horsepower and working ca- 
accuracy and dependability in | pacity are excessively high for average 
mixing. I realize, however, that it is 
Hills-McCanna “yy” fype metering difficult to state a power requirement 
in terms of working capacity without 
and proportioning pumps regard to the chemical or physical 
process involved. 

Data in the curves showing installed 
Whenever small volume flows must be metered or propor- costs for propellers and turbine mixers 
tioned continuously, the simple, foolproof design of Hills- are inadequate and may be mislead- 
McCanna “U” Type Pumps pays big dividends. For flows ing, for the speed and size of a mixer 
up to 24 gallons per hour per feed, its accuracy and relia- impeller are important factors not only 
bility suit it for research, pilot plant operation and full scale in process results but also in the cost 
processing alike. of the mixer. 

The “U” type pump is available in a range of capacities I have compared, for example, list 
with 1, 2, 3 or 4 feeds. Its design permits use of a wide Be cnet alte reget Meet 
variety of materials of construction in the liquid end. | pa ge gee ar halomesppen 

Write for descriptive literature which gives full information. running at 420 rpm. to one running 


HILLS-McCANNA Cco., 2341 W. Nelson Street, Chicago 18, Ill. at 20 rpm. is 1 to 2.7. This ratio was 


for steel equipment complete with 
motor, drive, shaft and propeller. It 


is well known that there may be a 

eae Ae tremendous difference in the process 
C2 effect between applying 7.5 hp. with 

a propeller turning at 420 rpm. and 


; eg a large propeller turning at 20 rpm. 
; melening and proportioning pumps at the same power. 

Also Menctestorers of : Since impeller speed is so impor- 

SAUNDERS TYPE DIAPHRAGM VALVES tant I think that you could follow up 

FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS | this article to explain that mixer costs 
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and Oil firing 


, 7 10 seconds 





















Modern Cleaver-Brooks 
Model LR Steam Boiler 
Equipped with Exclusive 
Cleaver-Brooks “'10-second 
conversion” Combination 
GAS and/or Oil Burner 








SELECTOR 
SWITCH 
TO GAS 
OR OL ! 


TWO, simple TURN OFF ONE FUEL 

motions elimina‘’> LINE AND OPEN THE OTHER 

time-consuming 
change-over 


zow you can use oil or gas at the flick of a switch! This ex- 

IN clusive new Cleaver-Brooks development permits changeover 
from oil to gas or vice versa in only 10 seconds. 

That’s because the Cleaver-Brooks Combination Gas and/or 

Oil Fired Boiler operates on gas with the oil burner in place. Simply 

flipping a selector switch on the control panel to either gas or oil 




































& 








sets the proper circuit in action. Turning the convenient fuel supply Cl B ks 
valves completes the entire changeover — and in 10 seconds or less! eaver-Droo 

To gas users in all parts of the country — and in particular Originators of the 
areas where local requirements demand immediate changeover — 
this exceptional fuel flexibility can be an important factor in deter- Self-Contained Stoem Boller 





. mining your overall operating economy. 

Ten-second conversion, like 4-pass: construction, self-contained 
design, guaranteed 80% efficiency, is anuther “plus” feature pioneer- 
ed by Cleaver-Brooks. It demonstrates Cleaver-Brooks’ continu- 
ing effort to bring steam users even greater flexibility and reduced 














BB operating costs. Cieaver-Brooxs CoMPANY 
If you are considering simplifying your present boiler plant, OE Oe Adie ee ee ee 
remember Cleaver-Brooks Combination GAS and/or OIL Fired Builders of Equipment for the Generation ond 
Boilers. Sizes 15 to 500 h.p. — 15 to 250 p.s.i. Write for com- eee a Rent! ase fetes 2 on ee 
plete facts. Gas-Fired Conversion Burners 
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‘‘We’re ins TANTALUM 


the job!... 


a $3,000,000 


process depends on 
a $450 heater! 


Acid-Proof 


TANTALUM Seven Heaters 


“If this one little heater goes out, we would have to 
shut down $3,000,000 worth of associated equipment. 
We can’t take that chance. We know that tantalum 


heaters will stand up. Put them in!” 


TANTALUM 
BAYONET HEATER 


“correo mace vost — Simple, efficient, eco- 
RSIS BALNTIOS 5: ‘ nomical. Requires 
: only one gasketed con- 

TANTALUM BayOWET . . 
mune TO Acio nection. Impossible to 
become air-bound or 


water-logged when 


USE 

TANTALUM WITH a >~ / 
ECONOMY CONDENSATE said 
for most acid solutions, corrosive 

gases or vapors; not with HF, alkalis or substances containing free SO3. 


properly installed. 


WRITE FOR INFORMATIVE BULLETINS ON ACID-PROOF TANTALUM CHEMICAL EQUIPMENT 


AN ALU! 


Fansteel Metallurgical Corporation woes 





Pro & Con, cont... 


can only be estimated accurately as a 
function of speed. Note in this ex- 
ample the very wide range of prices 


. for the same power mixers. 


J. H. Ruston 
Director 
Dept. of Chemical Engineering 
Illinois Institute of Technology 
Chicago, Ill. 
> Dr. Rushton, well-known authority in 
the field of liquid mixing, passes along a 
worthwhile suggestion for an article explain- 
ing how mixer costs can be estimated as a 
function of speed. We're following up the 
idea.—Eb. 


How to Write A Letter 
Sir: 

I would like to make a comment or 
two on “How to Write Poor Letters” 
on p. 246 in your January issue. 

I am in thorough agreement that, 
in general, short phrases, terse expres- 
sions, and so on are desirable. How- 
ever, one very strong principle of sales 
correspondence is to take into account 
the personality of the recipient of the 
letter. If the recipient thinks in “Vic- 
torian”’ phrases, then it is a good idea 
to address him that way. He may not 
feel comfortable with terse, condensed 
phrasing. Of course there are only two 
ways to judge this, one of which is by 
personal acquaintance with the recipi- 
ent, and the other is by the way he 
writes. The latter, however, may be a 
good indication of how he thinks, and 
if his letters are of the “poor” variety, 
it may be a good idea to reply to them 
in the same way. 

I would especially decry the idea 
that informality is a desirable feature 
in business correspondence. Informal- 
ity has its place, but most business 
correspondence can be better kept on 
a rather impersonal, formal basis. 
After all, formalities make it possible 
for us to get along with strangers, or 
even with people we know but do not 
like. Formality might be said to be 
the lubricant of social intercourse. 
There is quite a bit to be said for the 
military type of correspondence. 
When personalities get into corre- 
spondence, there is apt to be quite a 
bit of chance of friction, since such 
“informality” may often lead to rib- 
bing that is not well received, since the 
ribbee may not feel in the same jocose 
mood as the ribber, at the time he re- 
ceives the letter. 

The foregoing probably falls well 
within the definition of a “poor” let- 
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S-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 

has just been reduced. The steam at the end of the 

1% mile long steam line wasn’t so hot—and neither was the production record 
of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1% miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That’s trap efficiency ! It’s evidence of the fact that Yarways are 
designed to send the most premium B.T.U.’s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 


Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . .. 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 137 Mermaid Ave., Philadelphia 18, Pa, 


FREE TRAP SELECTOR 


It’s important to have the right 

' trap in the right place. 

New 20-page selector tells quickly 
and easily which is the 

sight Yarway trap for any application. 
Write for your free copy. 


the steam trap 


8 WO . 
designed with more production in mind 
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INVESTIGATE! 





For over thirty years GREER ENGINEERING has 
applied the principle of the Multi-Tier Conveyor 
to many industries whose methods required some 


form of heating, drying or cooling processes. 


Streamlined Production 
Valuable Space Savings 


RES OLTS/ Batch Methods Eliminated 


Labor Costs Cut 


Greater Production at Lower 
Costs 


Competent engineers are prepared to work with 
you on plant layout and design. If you have a 
material handling problem with space limitations, 
write us for further information. No obligation. 


J. W. GREER COMPANY 


Cambridge 39, Massachusetts 


SALES ENGINEERING OFFICES 
New York, N. Y. 


San Francisco, California 


Chicago, Ill. 
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ter, but I do want to put in a plea for 
a little more formality in business cor- 
respondence. I can and do use both 
formal and informal types of letters, 
but I am rather particular about which 
I use, depending upon my degree of 


| acquaintanceship with the recipient. 


J. B. McManon 
Republic Flow Meters Co. 
Chicago 47, Ill. . 


® While we can see Reader McMahon's 
point on formality in business letters, we 
cannot agree. Most people, we believe, 
write Victorian prose not because they 
prefer it but because it’s what they were 
taught. 

What we advocate is more informality 
in business letters. But we do join Reader 
McMahon in heartily condemning rude- 
ness and familiarity under the guise of in- 
formality. 

If you slap a strange lady on the back at 
a cocktail party, that’s familiarity; if you 
admire her hat, that’s informality —Ep. 


Another Cost Challenge 
Sir: 

Congratulations on your excellent 
January issue. We are pleased to note 
that you have started a new cost 
series; we would like very much to 
have you include a discussion on the 
cost of chemical process piping, since 
this is an important factor in chemical 


plant construction costs. 


We are also pleased to note that 


George E. Lewis’ article — “Your 
g 


Guide to Mixer Costs’”—gave the En- 
gineering News-Record cost index 
value for the period during which the 
cost data were accumulated. It would 
be helpful in cost analyses for all 
writers to correlate their costs with 
such indexes as the Engineering News- 
Record index or the Marshall & 
Stevens index which you publish in 
Chemical Engineering. 

In view of the conflicting published 
information on maintenance costs, we 
recommended that you consider pub- 
lishing an article on maintenance cost 
of different types of chemical plants. 

J. J. Bouniorinx 
Chief Engineer 
U. S. Industrial Chemicals Co. Div. 
National Distillers Products Corp. 
Baltimore, Md. 
® Reader Bohnlofink chalienges us to pub- 
lish a comprehensive article on mainte- 
nance costs of different types of chemical 
plants. Thats’ a tough challenge, and one 
that we're first throwing out to all our 
readers. What are your ideas and sugges- 
tions?—-Ep. 

—End 
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‘Pubblo- 
rick" 


insulates 
at over 


3000 F 


How an ALFRAX BI brick looks when cut through with 
a diamond wheel. This discloses the thousands of voids 
formed by the hollow fused-alumina “bubbles.” 


Striking evidence of this refractory’ s insulating ability: Though one end of the brick is in- 


* ha 


ir 


g been h 





Here is one of the most heat-resistant refractories 
available. And one of the most stable. It shows 
very little shrinkage, or other changes — even at 
maximum burning temperatures of most fuels! 
It stands higher heats (has a P.C.E. value 39-40, 
equivalent to 3389-3425 F), and greater loads 
than previously possible with low heat capacity 
refractories. 

ALFRAX BI refractories are literally made of 
bubbles; hollow spheres of A120s specially bonded 
together. They are light in weight (a 9” straight 
weighs only 4.8 Ibs.); have low thermal conduc- 
tivity (average 7 Bru/hr, sq ft and °F/in. of thick- 
ness at 2200 F); and therefore have low heat 
capacity. They are also one of the most inert materi- 
als known. They are unaffected by furnace atmos- 


Super Refractories by 


Trade Mark 


“Carborundum” and “Alfrax” are registered trademarks 
which indicate manufacture by The Carborundum Company 
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ted to over 2000 F—the other end is held in the bare hand. 


pheres, or combustion gases of commercial fuels. 

These “bubble-brick”, as they are sometimes 
called, are used in main linings as sidewalls, arches, 
doors, etc. and also for backing-up linings. They 
are used in many types of furnaces (e.g. powdered 
metallurgy furnaces, aluminum reverberatory fur- 
naces, ceramic kilns, synthesis gas generators). 
The advantages are: longer refractory life, closer 
heat control, and a furnace that heats up quicker 
and needs less fuel. 

ALFRAX BI refractory is available as brick, spe- 
cial shapes, standard cements, and as a castable 
cement that you just mix with water and pour. For 
information about the properties of this and other 
unusual super refractories by CARBORUNDUM just 
mail this coupon. 


Dept. H-43 Refractories Division 
The Carborundum Company, 
Perth Amboy, N. J. 














f 
! 
| 
| 
Please send free copy of Super Refractories bocklet to: 
| 
| 
| 
| 
| 
| 
2 








There's a WILLIAMS Mill 


Whatever the material—mineral, vegetable, 
animal or chemical—you'll find a Williams 
Mill to crush, grind, shred or pulp it to 
exactly meet your most critical specifica- 
tions. Of equal importance, and regardless 
of the size of the job, there’s a'size and type 
that will probably do it in one operation 
entirely without the need for additional or 
secondary equipment! 


You get more for your investment too, 
when you choose a Williams! You'll find it 
more carefully designed, more ruggedly 
built, for year-after-year service. You'll find 
it offers the most in low-cost operation, in 
minimum maintenance, and in features that 
mean continuously stepped-up production. 
It will pay you to get ALL the facts! 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2707 NORTH BROADWAY tr ST. LOUIS 6, MO. 


166 


fo do the job... better, 
faster, at lower cost! 


WILLIAMS EQUIPMENT 
INCLUDES: 


HEAVY DUTY HAMMER 

MILLS, all sizes... ROLLER 

and IMPACT MILLS with 

Air Separation for grinding 

to 325 mesh or finer... 

HELIX-SEAL MILLS for 

fine dustless grinding and 

non-clog wet grinding... 

DRYER MILLS. . . AIR SEP- 

ARATORS .. . VIBRATING 

SCREENS . . . COMPLETE 

“Packaged’"’ PLANTS, 

ready to install in existing 

buildings. » epiytion— 
sate for 


BRIN IDERS  cpEDDE “<3 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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“Wyandotte Kreelon is an im- 
portant ingredient in our quality 
products,” says Charles Herman, 
president of “J” Chemical Works, 
New York, N.Y. and Hoboken, 
N.J., a leading eastern producer 
of private brand products. 

“We tried many other deter- 
gents before we settled on Wyan- 
dotte Kreelon. Of all of them we 
used, Kreelon processes best, is 
lightest, most uniform, practi- 
cally dust-free, easiest to handle. 
We find it has good solubility, too. 


yandotte 
CHEMICALS 


Headquarters for 


ALKALIES 
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- 


iA\ 


WYANDOTTE 


& %ie 
NS. J Dependable Source of 


Chemical Raw Materials 


“Wyandotte Kreelon 


is lighter, more uniform, 


practically dust-free, 


and has good solubility,” 


“Each time we have used other 
detergents in our products, our 
customers were quick to notice it, 
and told us that they liked our 
Kreelon-based products best.” 
Wyandotte Kreelon* is avail- 
able in several grades to meet 
your needs . Kreelon 4D 
(flake) and 4G (powder) with a 
minimum of. 40% active agent; 
Kreelon 8D (flake) and 8G 


Wyandotte, Michigan 


eG4 ).CD ( 


ONG 


Send sample quantity of: Kreelon 4D ( ), 4G ( 
), for use in: 


says CHARLES HERMAN, left, 
president, “J” Chemical Works. 


(powder) with an 85% active 
agent content; Kreelon CD which 
offers the advantages of a syn- 
thetic detergent and a detergent- 
promoter in one homogeneous 
product. Mail coupon for data, 
stating your requirements. Wyan- 
dotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 


principal cities. *REG. U.S. PAT. OFF. 


Wyandotte Chemicals Corporation, Dept. CE 


Send for free literature on: [] Kreelon 4D and 4G (40% active agent) 
[] Kreelon 8D & 8G (85% active agent) 
[] Kreelon CD (promoted syndet) 


} eee, 


3g) 4 Eee eee 





Firm Name____— 


Address 





—----------- 7] 


City 











Homocord Conveyor Belt—More use per dollar 


Homocord Conveyor ; ore use per dollar 


oe mals 


Homocord Cr “a A ii er dollar 


Homoc r dollar 
Homoco, e per dollar 


Homocord Conve. e use per dollar 


CUSHIONED THROUGH AND THROUGH e © « To take the impact of heavy loading. That's 


why you get more ton-miles of service out of Homocord Conveyor Belt. 
This resilience withstands the abrasion and gouging of jagged rock, coal 
and ore. Its flexibility makes it a naturally deep troughing belt that trains 
easily on the idlers ... able to haul heaping loads without edge-wear 
or spilling. Another R/M Conveyor Belt, Ray-Man “F”, is designed for 
underground mining where pulleys are small and great flexibility and tear 
resistance are needed. Both of these R/M belts give you long life on the 
job, MORE USE PER DOLLAR. Ask the R/M distributor for Bulletins 6906 
and 6915. R/M field engineers back him up, to give you MORE USE 
PER DOLLAR—not only in conveyor belts, but in hose, transmission, and 
V-belts. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Roll Covering Tonk Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber © Fan Bells © Radiator Hose © Brake Linings © Broke Blocks © Clutch Facings 
Asbestos Textiles © Teflon Products © Packings © Sintered Metal Parts © Bowling Balls 
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You can’t stop a bear with a fly swatter q 


You can’t stop corrosion with ordinary paints... 
it takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by or- 
dinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 
But Bitumastic Coatings can! 
BECAUSE the six Bitumastic® Pro- 
tective Coatings, unlike maintenance 
paints, are specially formulated from 
a coal-tar pitch base* that is, for all 
practical purposes, impervious to 
water. When you keep moisture 
away from an exposed surface, you 
stop corrosion. 


, 





BECAUSE Bitumastic Coatings pro- 
vide an extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that is impenetrable. These 
coatings provide up to 8 times the 
film thickness of conventional paint 
coatings. 

BECAUSE Bitumastic Coatings stop 


corrosion caused by moisture—acid 
fumes —alkaline fumes —salt air — 
heat. 


There are 6 Koppers Coatings—formulated 
to control corrosion of metal and deterior- 
ation of concrete. Use the coupon for full 
information, or see our catalog in Sweet's 
Plant Engineering File. 

*Hi-Heat Gray contains a metallic base. 


SEND FOR SET OF FREE BOOKLETS! 


Koppers Company, Inc., Tar Products Division 


Dept. 459-T, Pittsburgh 19, Pa. 


Please send me, without charge or obligation, complete information on corrosior 


prevention. 





BITUMASTI( PROTECTIVE COATINGS ( 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 459-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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A complete I.T.E. Mechanical Rectifier 
installation includes: transformer and 
commutating reactor (1), contact mecha- 
nism (2), overhead bus (3), and d-c switch- 
gear (4). No additional auxiliary equip- 
ment is necessary. 


‘ 10,000 ampere I.T.E. Me- 
chanical Rectifier supply- 
ing d-c to electrolytic 
chlorine cell line. Note how 
neatly and compactly the 
contact mechanism (A) 
and control panel (B) are 
arranged. 
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ue With highest efficiency ! 





5,000-10,000 d-c amperes—or multiples thereof 
—available between 50 and 400 volts, with 
an over-all efficiency of 94%-96% 




















a Chief advantage of the I-T-E Mechanical 

Rectifier is its consistently high efficiency in the 
50-400 volt range. Note (Fig. 1) how high 
the efficiency is even when operating voltage is 
as low as 50 v. 





EFFICIENCY-% 
































0 50 100 150 200 250 300 350 869400 
eee Note (Fig. 2) how high efficiency is maintain- 
ed even at 25% of rated load current. 


FIG. 1 High efficiency of the I-T-E Mechanical Rec- 
tifier is substantiated by thirty-seven units — 
in service—more than 200,000 amperes of 
connected load. 














ADVANTAGES OF LOWER VOLTAGES 





Lower operating voltages are less hazardous. 
Leakage losses to ground, the plague of elec- 
trolytic cell lines, are substantially less when 
operating voltage is under 400 volts d-c. 
Greater flexibility can be designed into systems. 
Large or small quantities of electrolytic prod- 
ucts can be manufactured economically. 
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SUBSTANTIAL SAVINGS 


High efficiency means big savings. Assume a 
10,000 kw load, a power rate of % cent per 
Send for details kwhr, and continuous operation at 250 volts 
Bulletin 5205 explains how, from a-c d-c. Then, for each 1% improvement in over-all 
line to d-c bus, the I-T-E Mechanical ' efficiency, yearly savings amount to $3200 
Rectifier gives you efficiency of 96% or more. 
—and higher. Send for a copy today. 
OTHER BENEFITS 


The compact I-T-E Mechanical Rectifier saves 


space. It requires no special buildings, founda- 
tions, cooling or ventilation. 


MECHANICAL RECTIFIERS 


I-T-E CIRCUIT BREAKER CO. « Rectifier Division * 19th and Hamilton Sts. * Phila. 30, Pa, 
EPD--Canadian Mfg. and Sales: Eastern Power Devices, Ltd., Toronto 
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here’s what you gain 
with stainless schedule 5 pipe 


You save 

money. Schedule 5 

pipe costs about half as much 
per foot as Schédule 40. 


Schedule 5 has the sameO.D. 
as Schedules 10, 40 and 80 
—for hook-up with existing 
lines as well as for new 
installations. 


Sah ti 
oi 1% tn 
ees J U oit, 
cal 

Its larger I.D. increases flow 
and capacity in pipe- 
lines, exchangers and 
other equipment. 





(“ 


It's lighter. 

This means 
quicker and easier 
installation. 


Specify Schedule 5 pipe... it 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 
Export Dept : The Carpenter Steel Co., Port Washington, N.Y. “CARSTEELCO” 


Carpenter Ge 





oO / 


You can save substantially 
on valves, fittings, weld rods, 
etc., because smaller O.D. 
material can frequently be 
ubing sizes can now 

be replaced with light wall 
pipe . .. for ready hook-up 
with standard valves, pumps, 
and other equipment 
normally manufactured in 


pipe sizes. 


Fittings as well as stocks of 
Schedule 5 pipe are carried 


by conveniently located 
Carpenter distributors. 


saves dollars... and makes a lot of sense! 


. THE U.S. at 


STAINLESS TUBING & PIPE 


Data Sheets give you complete 
information about Carpenter Schedule 5 
Stainless Pipe. Write for your 

— copy. 


. 2 


- guaranteed on every shipment 
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HF voure lookin 
tthe bath rae is 


then you'll realize that NEVILLE plays an important part 
in the production of many household items, whether it’s 
a bath-mat, stair-treads, drain-mats, floor-tile or molded 
electric plugs, as well as enamels, paints or varnishes. 
In countless every-day products, quality and durability 


are assured when the manufacturer uses 


COUMARONE RESINS 


Muystration courtesy of 


. | | CTS OF TOMORE 
The Murray Corp., Detroit * 3 gn 000 "ROW FRoy lHE CHEMICALS Of roo 


Tell us your particular need—we'li help you select 
the right Neville chemical for your purpose. 





THE NEVILLE COMPANY 


PITTSBURGH 25, PA. 
Plants at Neville Island, Pa., and Anaheim, Cal. 
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Actamer, New Nonirritating Bacteriostat for Soaps, Shampoos 
And Shaving Creams, Kills 97% of Odor-Inducing Bacteria 


A powerful new bacteriostat that 
combines several important ad- 
vantages was described in recent 
New York meetings of the Chem- 
ical Specialties Manufacturers 
Association, and the Toilet 
Goods Association, 


Small quantities of the bacterio- 
stat, known as Actamer, will be 
particularly useful in controlling 
body odors, and may aid in con- 
trolling minor skin disorders and 
complexion problems, according 
io reports given at the two 
meetings. 


Actamer combines unusual anti- 
microbial activity with low tox- 
icity and the ability to c.ing to 
the skin. Actamer has been shown 
applicable in deodorant and pre- 
surgical scrub soaps, and is re- 
ported to show real promise for 
use in shampoos, lotions, shaving 
creams and other cosmetics. 


In the papers given at the New 





York Meetings, the results of 
extensive hand-washing tests car- 
ried out by the Monsanto and by 
independent laboratories were 
reported. The tests showed a 
97.4 per cent reduction in resi- 
dent skin bacteria over a 12-day 
period. The “staying power’’ of 
the ingredient also was demon- 
strated by discontinuing the use 
of soap containing Actamer. It 
required over a week for the bac- 
teria count to return to normal. 


Reported results of oral toxicity 
tests indicated a low order of 
toxicity in rats and rabbits. 


Irritation and sensitization were 
alsoinvestigated. Standard patch- 
test techniques were used on a 
large number of human subjects. 
No reactions attributable to Ac- 
tamer were detected. 


For price quotations on this new 
Monsanto development, clip the 
coupon and mail it today. 





Quick Facts 
On Phosphoric Acid 


Tata A 


EN 


Orthophosphoric acid is avail- 
able from Monsanto as a clear, 
water-white liquid, miscible with 
water in all proportions. 


Monsanto supplies both 75% and 
85% H3PO, as part of a standard 
line of products. 


Monsanto 85% phosphoric acid 
is N.F. and the 75% fully meets 
all Pure Food Law requirements. 
You can obtain it in special 650- 
pound tight oak barrels; 55- and 
15-gallon stainless steel drums; 
13-gallon carboys; tank cars and 
tank trucks, 


Write us for price and shipment 
information, today. 


New Booklets Offered 
On Milmer 1 and Santophen 1 


Two new booklets are now avail- 
able from Monsanto. One is en- 
titled “Santophen 1...a Versa- 
tile Germicide.’”’ The other is 
called “Protection Against Rot 
and Mildew with Milmer 1.” 


The booklet on Santophen* 1 has 
16 pages of useful information on 
this important germicide. It de- 
scribes the physical and chemical 
properties of Santophen 1 in both 
solution and solid form. It dis- 
cusses in a concise, easy-to-read 
way the applications of this prod- 
uct in soaps and numerous other 
products. , 


The booklet on Milmer* 1 reviews 
the many ways in which this 
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product can control rot and mil- 
dew in textiles, vinyl plastic film, 
coated fabrics, cordage and other 
products. It contains interesting 
performance figures on numerous 
tests showing the effectiveness of 
Milmer 1 in these applications. 
For your copy of either of these 
informative booklets, mail the 
coupon. 


Special Service Delivers 
Plasticizer Order in One Day 


A purchasing agent of a large 
chemical plant in an emergency 
had to get forty drums of dibutyl 
phthalate and get them within 
hours. What did he do? He called 
Monsanto. 


Here’s what happened. Mon- 
santo received the order at three 
o’clock on a Friday afternoon. 
Soon wires were buzzing in pro- 
duction and shipping. 


In only a matter of hours, on the 
evening of that same day a Mon- 
santo truck had delivered the 
order to the customer nearly 400 
miles away. 


The next day a wire from this 
customer arrived in Monsanto 
sales offices: “NEVER BEFORE 
HAVE I SEEN SUCH SERVICE 
AS ON THE TRUCKLOAD OF 
DIBUTYL PHTHALATE YOU 
SHIPPED...ON FRIDAY...SHIP 
ANOTHER TRUCKLOAD .. .” 


This case, of course, was a special 
emergency. But it does indicate 
the type and degree of service 
that is a specialty with Monsanto. 
For more information on fast 
shipments of plasticizers, send in 
the coupon. 
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Fast-Growing Interest 
Shown in Liquid Fertilizers 


There’s a new market that’s 
opening up more every day... 
soluble fertilizers. 

Formulators find liquid fertilizers 
sell because they have several 
advantages for users. They are 
easy to apply, clean to handle 
...just add water. They are effi- 
cient to use . . . nutrient benefits 
readily available to the plant. 
And they are versatile ... can be 
used for leaf feeding, starter so- 
lutions and many other applica- 
tions. 

For information on how Mon- 
santo ammonium and potassium 
phosphates and phosphoric acid 
can help in your liquid-fertilizer 
formulation, use the coupon. 


Bonding Agents Make Good 
Record at High Temperatures 


With the increasing swing to high- 
temperature furnace operations 
in a wide variety of industries, 
the need for effective bonding 
agents has multiplied rapidly. 


To meet this challenge, Mon- 
santo has developed a variety 
of liquid and solid aluminum 
acid phosphates which are highly 
effective bonding agents for 
refractories. 


Called Alkophos, this family of 


MONSANTO CHEMICAL COMPANY 


Please send: 

[_] Actame. quotations 
[_] Sterox 6 booklet 
[| Milmer 1 booklet 
Cj c +, ph 1 hk 








compounds is used in high tem- 
perature cements and refractory 
paints. These phosphates impart 
a high green strength which 
makes possible molded shapes, 
set in place without firing and 
fired in place to yield high temper- 
ature nonslagging refractories. 


In certain quick-setting applica- 
tions, they are quite effective 
when used with a proportion of 
asbestos or talc. These products 
are not recommended for use in 
the presence of most alkaline 
materials. 


For more information on Alko- 
phos, check the coupon, 


Sterox 6 Excellent for Use 
In Wool Scouring Operation 


A clear, straw-colored, surface- 
active agent of the nonionic 
type is now proving itself excep- 
tionally valuable for wool scour- 
ing in the textile field. 


Called Sterox* 6, this compound 
speeds up oil, grease and dirt 
removal, Actual mill tests show 
that it produces a cleaner, fluffier 
wool, Moreover, less detergent 
and soda ash are required, so 
costs are lower. 


Sterox 6 gives easier rinsing, can 
be mixed quickly. It is compat- 
ible with phosphate, carbonate 
and silicate builders. Liquid 
form makes accurate proportion- 
ing easy, and high concentration 
means economy in use. 


To increase the effectiveness of 
your wool-scouring operation, find 
out more details on Sterox 6 by 
sending the coupon, 
"Reg. U. S. 
Pat. Off. 


Actamer: 
Trade-mark 


MONSANTO Siena 


3/3 CHEMICALS ~ PLASTICS 
1703 South Second Street, St. Louis 4, Missouri 


[_] Dibuty! Phthalate information 

[_] Phosphoric Acid bulletin 

[_] Quotation on ammonium and potassium phosphates 
[-] Quotation on Alkophos 
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Key-Kast 


Size 
4 


ye 


alloy steel 


welding fittings 


and flanges 


2 REASONS why Key-Kast fittings 
can be the strongest part of YOUR 
piping system—too! 


Engineered for longer life! Greater wall thickness throughout 
+ » « for increased structural strength—plus greater allowance 
against corrosion and erosion. 


Complete quality control. From the metallurgical laboratory Key-Kast Fittings and Flanges ore available for prompe 
through the latest testing facilities to the final inspection . . . delivery in many shapes ... sizes... and schedules... 


Key-Kast products must poss the most rigid requirements—your in low and intermediate alloys and various stainless steels 
assurance of maximum dependobility. - +» and at low unit costs. 


Write for brochure and complete information... today ! 


Since 1916... manufacturers and developers of 
products for high temperatures and pressures 


e LEV! 5 


CHICAGO ¢ TULSA « HOUSTON ¢ LOS ANGELES 
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News about flexible metal hose and tubing 


These are 3 jobs that design, production and maintenance engineers have given them to do 


REMOVES DANGEROUS FUMES — Here, American 
Flexible Metal Hose helps meet production schedules and 
lessens costs by making working conditions safer on assem- 
bly lines. It carries away heat and gases from brazing 


4. 


DAMPENS VIBRATION AND NOISE —which ordinarily 
would be carried along piping from compressor to air- 
cooled working areas in the Mission State Bank, Kansas 
City, Kansas. Two American Vibration Eliminators—3} in. 
I.D. on the liquid side and 4 in. I.D.on the gas side—absorb 
compressor vibration. Since they also provide for expansion, 
there is little danger of cracked lines. Air conditioning 
unit installed by Betz Engineering Co., Kansas City, Mo. 


operation. This hose installs and positions easily. If you 
need a connector that must move, bend or convey liquids, 
steam, semisolids or gases, American can give you a flexible 
metal hose or tubing of the right alloy for your specific job. 


we 


CATION POSSIBLE —This blower, manu- 
factured by Master Fan Corporation, Los Angeles, is incor- 
porated into the air conditioning equipment of a very 
compact electronic unit, and may be serviced only through 
a small inspection opening. Out-of-reach motor beurings 
are greased and flushed through three lengths of American 
Flexible Metal Tubing. The blower is built to AN speci- 
fications. = 


WRITE FOR BOOKLET $S-50: shows how the tubing is designed, used and installed—gives specifications on tubing and fittings. The Ameri- 
can Brass Company, American Metal Hose Branch, Waterbury 20,Connecticut. In Canada: The Canadian Fairbanks-Morse Co., Ltd. 


wherever connectors must move... 
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in catalytic processing. In Norton Spherical 
Catalyst Supports you get uniform beds that promote uniform flow of 


gases and assure minimum 
sizes 3/16" to 1°. Supports in 


ressure drop. Spheres are available in 
ing and Pellet form in sizes ¥" to 2”, 


Catalyst supports to your special prescription 


... Norton rere for your 


Specia 


Where catalyst supports were applicable 
Norton engineers have been successful in 
meeting the requirements of a large variety 
of conditions. 


Over 40 years’ experience in research and 
developments of special refractory materials 
and mixtures have enabled Norton to tailor 
special refractory mixtures to meet the re- 
quirements of the chemical industry. 


ALUNDUM* Catalyst Supports are a 
good example. They have such qualities as 
great refractoriness, chemical inertness, 
strength and high resistance to abrasive ac- 
tion. They are made by Norton’s exclusi 
“controlled structure” process. It provides 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


requirements 


medium porosity of 30-35% with rough 
open structure for maximum adherence of 
catalyst, or high porosity 42-47% with large 
connected internal pores, uniformly dis- 
persed for maximum deposition of the 
catalyst. 


Test them yourself 
See what Norton ALUNDUM Catalyst sup- 


ports can do for you. If you would like w see 
samples, see your Norton refractories repre- 
sentative or write Norton Company, 508 New 
Bond Street, Worcester 6, Mass. Canadian 
Representative: A, P. Green Fire Brick Co., 
Ltd., Toronto, Ontario. 


OF eas, te 


Norton Exclusive Fused Stabilized Zirconia, an amazing 
material able to take temperatures double the melting 
point of most metals. No other refractory is so chemi- 
cally stable at such high temperatures. (Up to 4700° F.) 
Ask for Bulletin 793. 


St hai 


Norton Exclusive. Norton ALUNDUM Seamless Tubes 
for filtration, aeration, diffusion maintain constant 
air or liquid pressure. ALUNDUM porous mediums 
also available in plates, discs and diaphragms. Ask for 
Bulletin No. 140. 
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engineered materials handling 


& ways BETTER 
FOR CHASE BRASS & COPPER CO., INCORPORATED 


= a shetnent Hoppers _____ Molding Moppers _ de 


Di -f/evetor 


DE gone 


Storage 
Bin 


Conveyor is Ship 
Hoist 


ey, (8 "Shokeou? 
tats a 


iP Roller 
Conveyors 





In the foundry operation of Waterbury 
Manufacturing Co. —a division of Chase 
Brass & Copper Co., Incorporated— 
Gifford-Wood has engineered eight major 
improvements in the handling of mold- 
ing sand, molds, and castings into the new 
materials handling system. These im- gat 
provements, brought about by the G-W 
system include — A 20”-wide overhead conveyor moves molding sand 

AoE ast molding hoppers where operators remove it as 
: Consolidation of two foundry rooms into one. cece by Hea ae Gatien plate, A12” aiae 
. Higher production through more efficient space use. conveyor transfers unused sand laterally to an 18” 
- One casting method replaces two formerly used. shakeout conveyor at which point used sand collected 
. Virtually all manual handling has been eliminated. from the molders in shakeout hoppers is added. A bucket 
. Casting quality has been increased. elevator then dumps it into a storage bin from which 
. Working conditions are considerably better. it is skip-hoisted to a muller for mixing with new sand. 
. Maintenance costs have been reduced. After aeration and cooling it is deposited on the original 


Over-all production time has been cut sharply. belt for re-use. Roller conveyors handle molds at mold- 
ing stations, and castings move to finishing on overhead 


monorail conveyors. 











eSnNOoUhaAN = 





This is but one of the more recent materials handling problems 
solved by Gifford-Wood. For more than 140 years, G-W For details on this and many other G-W installations, 


has designed, built, and installed similar complete : Z 
systems for nearly every industry in the book. ask for Materials Handling Catalog. 


This experience is at your disposal. 


inet or CrezroRno- Woon Co. 


wy, 
hen ots Since 1814 * Hudson, New York 


° set 
” Think of M° NEW YORK 17, N.Y. ST. LOUIS 1, MO. CHICAGO 6, ILL. 
Qos 420 LEXINGTON AVE. RAILWAY EXCHANGE BLDG. 565 W. WASHINGTON ST. 
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} To reset brush tension, operator releases spring lock . . . 2 slides it back to relieve pressure .. . 


3 and swings locking device to one side. . . 4 for fast and easy brush removal. 

BRUSH-PRESSURE ADJUSTMENT, for maximum brush life, and replacement, 
to assure reliable motor service, are simple matters on G-E synchronous motors. 
A calibrated spring-loaded brush holder makes resetting brush tension or re- 
moval of brushes fast and easy. Brushes are staggered for even brush-ring wear. 


See How Routine Maintenance Is 


ms 


t 


; 


> 


mEnaV AY) VE M00 By CL 


"ete aanann 


} 


BEARING LUBRICATION can be readily checked INSULATION CLEANING is fast on G-E synchronous motors. Wind- 
through a large sight-level gage on the bearing ings are coated with a high-gloss Glyptal* varnish that resists the 
pedestal; and when oil is required, handy cae accumulation of dust tone can be vacuum or air cleaned in most 
covers are provided for easy refilling, as well as oil- applications. In extremely dusty or oily atmospheres, deposits can 
ring inspection. A drain plug is conveniently located be easily wiped from the windings. Clean windings mean longer 
for quick oil changes. insulation and machine life. *Reg. trademark of General Electric Co. 











Ue wee 


THIS G-E SYNCHRONOUS MOTOR, RATED 4500 HP, 300 RPM, DRIVES A RECIPROCATING GAS 


7 


7 


po YEARS OF ELECTRICAL 


Sy PROGRESS = 44 
ds he 
Sy Zé 


arent ie 


COMPRESSOR, 


Easier on G-E Synchronous Motors! 


Routine maintenance involves three factors: 
brushes, lubrication, and insulation. To be sure 
that these areas are properly serviced, G-E syn- 
chronous motors have design features that make 
checking easy and maintenance fast. Close at 
hand and easy to adjust, the brush-rigging con- 
struction encourages your maintenance men to 
inspect regularly. Oil-level gage and inspection 
caps are arranged for quick checking and filling 
when necessary. The high-gloss insulation on 
G-E synchronous motor windings resists the 
adhesion of dust and minimizes the need for 
cleaning. 

These features promote long, reliable motor 


service and save valuable time for your main- 
tenance crews. 


Before selecting your next heavy-duty motor, 
be sure to consider these important maintenance 
features. Call in your G-E representative. He will 
be glad to discuss the many money-saving appli- 
cations for G-E synchronous motors. Meanwhile, 
you can obtain more information on G-E syn- 
chronous motors by requesting the following 
publications: GEA-5332, “Low-speed Synchro- 
nous Motors” or GEA-5426, “High-speed Syn- 
chronous Motors.” Writé to Section 770-28, 
General Electric Company, Schenectady 5, N. Y. 
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Are your chemical products 


packaged 


as efficiently as these ? 


How important it is to provide proper 
shipping protection for your chemicals 
and chemical products! Shock, vibra- 
tion, rough handling and even closure 
leakage can render an entire shipment 
worthless. That’s why many leading 
manufacturers select Kimberly-Clark 
Interior Packaging —kimpak*. , . the 
modern interior packaging material of 
unlimited versatility that provides cus- 
tom protection for every type of chem- 
ical and chemical product. 

Kimpak is soft and clean, conform- 
able—easy to apply. It protects the 
most delicate product against shipping 
hazards. KIMPAK is feather-light, too, 


“yw. aEG. U.S. @ FOREIGN CouNTRIES 
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yet gives more protection than most 
materials of far greater weight and den- 
sity — an important factor in offset- 
ting recent Parcel Post rate increases. 
And KIMPAK absorbs up to 16 times 
its own weight in moisture within 30 
seconds to comply with regulations 
for mailing liquids. 

Regardless of whether you package 
powders, capsules, tablets, granules 
—liquids in bottles, jars, tubes, vials 
or ampoules — you'll discover that 
KIMPAK gives maximum protection at 
lowest true cost. For complete infor- 
mation, write to Dept. 0-43, Kimberly- 
Clark Corporation, Neenah, Wisconsin. 


A Product of 
Kimberly- 
Clark 


Photo courtesy of Norton Co., Worcester, Mass. 


Photo courtesy of Atlas Powder Co. 


Photo courtesy of Milwaukee Dustless Brush Co. 
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In leading chemical plants, refineries, paper 
mills, textile plants, steel mills and hyndreds 
of other industries HOMESTEAD Lever-Seald 
Valves have virtually put an end to valve 
operating problems. Corrosive or viscous 
fluids, extremes of temperature or pressure or 
other adverse conditions that cause ordinary 

valves to stick or seize, simply cannot 

affect HOMESTEAD Lever-Seald 

VALVES. For built into each valve is 

a powerful lever-and-screw device that 

prevents sticking and assures positive 
action at all times, under all conditions in 
services ranging from 40° below zero to 
1100° Fahrenheit. 

HOMESTEAD Lever-Seald VALVES are 
available in straight-way, three-way, and four- 
way types, with screwed or flanged connec- 
tions, in Semi-Steel, Steel, Ni-Resist, Stainless 
Steel, Monel or other alloys from 1” to 12”, 
for vacuum to 1500 Ibs. They are also fur- 
nished for pressure gun lubrication if desired. 

If Corrosion ... Temperature . . . Pressure 

. or fluid contamination is a problem, why 
not solve it by changing to HOMESTEAD 
Lever-Seald VALVES today. 


Valve Reference Book 
No. 39 on Request. 


. CO. | 
ap VAWVE éAANUFACTURING O- 


HOMESTE 


CuemicaL Encingerinc—April 1953 





Wide Experience 
in precision processing equipment 
is at your command when you call 


Proctor Engineers 


When you sit down with Proctor engineers to discuss processing 
eo you are availing yourself the benefit of a breadth and 
depth of experience that is virtually unequaled in any other single 
equipment manufacturer. 


The result—carefully designed, well built equipment that will meet 
precisely the need for which it is created. 


Proctor project engineered equipment is operating today in all 
branches of the process industries—heavy chemicals, pharmaceu- 
ticals, food, leather, tanning, synthetic textiles, rubber manufacturing, 
plastics and many more. 


With their wide range of experience in building individually designed 
drying and fiber processing machinery— Proctor engineers are well 
equipped to apply their skill to developing, engineering and manu- 
facturing other —- machinery. This machinery may be related 
to drying equipment and used in the same range—or it may be totally 
unrelated but require the same basic kind of engineering and manu- 
facturing skill. 


Calling on Proctor engineers is the shortest way to the surest solution 
to your processing equipment problem. If you have such a problem 
—write us today in as much detail as possible and you will see 
what we mean. 


. 


PROCTOR 
CREATIVE ENGINEERING 
AT WORK 


THE PROCTOR 
VACUUM-RADIANT HEAT 
FREEZE DRYING SYSTEM 


Utilizes selective absorption 
radiant heat which results in 
shorter drying cycles, increased 
production and improved product. 


Here is a patented method for drying 
heat sensitive materials, while frozen, that 
is finding wide application in drying 
products which must remain unchanged 
chemically or biologically after drying. 
By taking advantage of the fact that every 
substance, including water, absorbs only 
certain wave lengths of radiation and is 
transparent to others, the Proctor freeze 
drying unit reduces drying cycles to as 
little as % or 3 the length of time 
required by conventional freeze drying. 


Shorter drying cycles increase produc- 
tion, and are of decided advantage in 
drying materials containing living 
organisms. In conventional freeze drying 
the heat of sublimation is supplied by 
conduction and is much slower and not 
as uniform. The principle of “selective 
absorption radiant heat” is the greatest 
advance in freeze drying in years—and 
is yours in the Proctor unit. 


Proctor freeze drying equi;ment of this 
type may be supplied in the form of a 
research unit, a commercial batch unit or 
a continuous system. Write for details. 
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Boiled in Oil 


Reclaiming heat from hot quench culated through 300 sq. ft. of 
oil to reboil naphtha is another _ steel tubing. This heat exchanger, 
application of pk special pur- with full-floating head, meets all 
pose, continuous flow heat ex- requirements of the ASME and 
change equipment. Naphtha is API standards. Here is another 
vaporized at the rate of 2500 lb. typical example of p-Kc thermal en- 
per hr. The hot quench oil is cir- gineering and mechanical design. 
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= has designed and built depend- equipment, but, on the other hand, 
able special purpose heat exchangers standard pk heat exchangers may 
for years. This engineering and fab- be your answer. If you can use stand- 
ricating experience works to your ard units, available in many sizes 
advantage when you ask pc for and types of shell and tube arrange- 
ideas on heat exchange problems. ments, you can save on delivery 
Your process may require special time and engineering costs, 


| the Patterson-Kelley Co., Inc. 
140 Lackawanna Ave., East Stroudsburg, Pa. 


101 Park Avenue, New York 17 ¢ Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntingion Avenue, Boston 16 * and other principal cities 


CuemicaL Encineertnc—April 1953 185 





EVEN WATER 


ALL SOLUTIONS ARE 
chemical so.vutions: 





y f Ve 


“THE COMPLETE 
LINE OF | Peerless HORIZONTAL PUMPS... 




















BULLETINS AVAILABLE PEERLESS PUMP DIVISION © 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indianapolis, Indiana. 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 


Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview; 
ie and Lubbock, Texas; Albuquerque, New Mexico. 


Distributors in Principal Cities; Consult your Telephone Directory. 
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The Secdéine__ system 
saves money on stainless piping 
and capacity 


and increases flow 


You can save money on your corrosion-resistant 
piping systems... perhaps even cut your costs in 
half. Speedline engineers have achieved these 
amazing results by using the new light wall stainless 
pipe and versatile Speedline Fittings. Here's the 
way it works: 


If you are now using Stainless Pipe... 


... Chances are that it is the conventional Schedule 
40. But this heavy wall is not needed in 90% of the 
cases. Light wall Schedule 5 pipe costs about half as 
much, and all sizes will easily withstand 150 p.s.i. 
working pressures. Speediine Fittings are specially 
designed for fast, low-cost installation of light wall 
stainless pipe lines. And because light wall pipe of 
the same size has a larger inside diameter than 
heavy pipe, you gain 15% to 25% greater flow 
and capacity! 


If you are now using Stainless Tubing... 


... the Speedline system offers real savings and 
advantages. It permits you to change to a light wall 
pipe rather than tubing size—at no increase in cost. 
And here’s where you gain. Standard equipment 
like valves, pumps, sight gauges, etc., are made in 
pipe sizes—you hook right in without special 
adapters! And equally important, piping permits 
you to use the next lower dimension (for example, 
1%" pipe has essentially the same capacity as 2” 
O.D. tube). This means that you can use smaller 
valves, flanges, and other accessories—an entire 
installation would be considerably lower in cost. 


WRITE FOR THIS FREE BOOK 


Just write a note on your company 
letterhead and we will mail the 
Speedline catalog to you. It shows 
why you get better results at less cost 
with Speediine Fittings, 


Over 800 Speedline flanges are used in this installation by one 
of the largest chemical producers. Shortly after they were 
installed, a mishap occurred which caused the fluid to solidify in 
the lines, building up tremendous pressures. When the lines were 
put back into operation, not a single Speediine flange leaked! 














Look for the “Tangential Feature” 


These drawings show a Speedline Tee and 90° 
Elbow. The dotted lines show the termination points 
of conventional fittings. The additional straight sec- 
tion of Speediline Fittings permits attaching of 
unions or flanges without fouling, reduces the num- 
ber of welds required, and eliminates troublesome 
curved or angle joints. The tangential feature is 
common to all Speedline Fittings such as Ells, Tees, 
Crosses, etc. 


Speedline distributors are located in principal cities from coast to coast 





! Corrosion-Resistant FITTINGS | 


— the newest thing in pipeline economy 





Manufactured by HORACE T. POTTS CO. + Erie Avenue & D Street « Philadelphia 34, Penna. 
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Steel for Chemical Processors 


You can have your steel cut to size, too, 
and you can always depend on Ryerson 
quality. So for every steel requirement, 
call your nearby Ryerson plant. 


You can always be sure of fast action 
when you call Ryerson for steel. Sure that 
your requirements will get prompt, inter- 
ested attention, 





At each of 15 strategically located Ryer- PRINCIPAL PRODUCTS 


son plants, experienced steel men who 
know the special needs of your industry 
are ready to work with you. And at Ryer- 
son you draw on the most widely diversi- 
fied stocks. Carbon steel, alloys, stainless 
—though it's still difficult to keep every 
size of every product always on hand, you 
will find we can take care of most every 


steel requirement. 


CARBON STEEL BARS— 
Hot rolled & cold fin- 


ished 
STRUCTURALS — Chan- 
nels, angles, beams, etc. 
PLATES— any types in- 
cluding inland 4-Way 
Safety Plate 
SHEETS—Hot & cold roli- 
ed, many types & coat- 


ings 

TUBING—-Seomless & 
welded, mechanical & 
boiler tubes 





ALLOYS—Hot rolled, cold 
finished, heat treated 

STAINLESS — Allegheny 
bors, plates, s ts, 
tubes, etc. 

REINFORCING—Boars & 
Accessories, spirals, 
wire mesh 

BABBITT—Five types, 
also Ryertex plastic 
bearings 

MACHINERY & TOOLS— 
For metal fabrication 








RYERSON STEEL 


PHILADELPHIA * DETROIT * CINCINNATI °* 
LOS ANGELES * SAN FRANCISCO * SEATTLE ° 


CLEVELAND 
SPOKANE 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK + BOSTON + 
PITTSBURGH * BUFFALO + CHICAGO * MILWAUKEE «+ ST.LOUIS ° 
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The author tells how chemical engineering gives metallurgy what’s in effect a new 


metal, extremely pure malleable iron from waste pyrrhotite. It’s an... 


Electrolytic Process With Promise 


ERICH KONRAD 


Pure dense iron, because of its un- 
usual physical and electrical properties, 
has long intrigued metallurgists. But 
except as the powder, extreme high- 


purity iron has never been generally 


available in the U. S. on a commercial 
scale. 

This situation may soon be 
changed. For Sulphide Ore Process 
Co., working under the sponsorship of 
George A. Ellis and F. A. Eustis as well 
as the Vermont Copper Co., Inc., of S. 
Strafford, Vt., has developed a process 





Ericn Konrap supervised develop- 
ment of the Sulfide Ore process as 
director of the Metals Research Labo- 
ratory at the University of Vermont. 
He has since become affiliated with the 
American Platinum Works in Newark, 
New Jersey. 


to produce up to 99.99 percent iron 
in the form of dense, malleable sheets. 
Patents covering the operation are 
owned by the Sulfide Ore Process Co.; 
plans for putting up a commercial 
plant are. now well under way. 

Raw material for the process is pyr- 
thotite*, the monosulfide of iron, a 
waste product of many mining and 
milling operations. Mining men esti- 
mate that North America wastes 
10,000-15,000 tons of iron and 6,000- 
9,000 tons of sulfur each day in the 
pyrrhotite discarded. Therefore, recov- 
ery of these essential materials gives 
the process a double-barreled advan- 
tage, 

The process itself is an electrolytic 


*Though pyrite, the double sulfide of 
iron can’t be used in this electrolytic proc- 
ess, it can be converted to pyrrhotite by 
distilling off one atom of sulfur at 500-700 
oe: Cc. under a protective atmosphere of 


one which produces pure, dense, mal- 
leable iron sheets directly from ferrous 
chloride solution by means of graphite 
anodes and stainless steel cathodes. 


RAW MATERIAL IS CHEAP 


A great deal of work has been done 
on electrolytic iron over many dec- 
ades*. But the Sulfide Ore process is 
believed to be unique in one respect: 
it’s the only one based on the recovery 
of iron directly from a low-grade ore. 

Raw material used in pilot plant 
work at the University of Vermont 
was the waste pyrrhotite (mono-sulfide 
of iron) concentrates from the copper 


*The Sulfide Ore process brings to con- 
clusion earlier work by Eustis and Perin 
who operated a rz plant at Milford 
Conn, in 1922, and later by J. R. Cain of 
the Bureau of Standards, working with 
Eustis, who contributed much to the 
knowledge of 
Eustis and 
present work. 


roper cell conditions. Both 
ain were advisors to the 
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operations of Vermont Copper Co. at 
South Strafford, Vt. After the copper- 
bearing chalcopyrite is recovered by 
selective flotation, tailings from the 
flotation circuit average 20 percent 


iron as pyrrhotite. 

At its present mining rate, Vermont 
Copper discards daily about 700 tons 
of tailings containing 140 tons of iron 
and 85 tons of sulfur. Furthermore, 
the South Strafford mine already has a 
tailings pond with an estimated mil- 
lion tons of material equivalent to 
200,000 tons of iron and 120,000 tons 
of sulfur. 


PROCESS IS CYCLIC 


Starting material is iron concentrate 
produced by simple flotation from 
pyrrhotite tailings. This concentrate 
(assaying 56-58 percent iron, 33-35 
percent sulfur, 0.3-0.5 percent copper 
and 2.5-5 percent insolubles) can come 
directly from the mill tailings stream 
or from the tailing pond. 

Direct cost of producing concen- 
trate is low (about $0.25 per ton). But 
by letting the pyrrhotite carry some of 
the mining and milling costs, the eco- 
nomic balance of the copper operation 
shifts making possible the exploitation 
of lower grade ores. Therefore, in the 
cost calculations, the price of iron con- 
centrate has been assumed to be $5.00 
a ton—including handling and trans- 
portation within 300 miles of the mill. 
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Pyrrhotite from the mill (12-15 per- 
cent moisture) is fed to a hot, agitated 
solution of ferrous and ferric chloride. 
During the leach reaction iron is taken 
into solution and the ferric chloride is 
reduced to ferrous chloride. 

The leach reaction is rapid at 90-95 
deg. C., lending itself to continuous 
operation. Each stage (mean reaction 
time: 6 hr.) gives an extraction of 
75-80 percent of the iron contained 
in the concentrate feed; three stages 
will give an extraction of 97 percent. 
Any copper in the iron concentrate 
will give the same percentage of ex- 
traction. 

Ferrous-ferric chloride solution flows 
continuously from the anode compart- 
ments of the cells to the leach tanks. 
Completely reduced ferrous chloride 
solution goes to a Dorr thickener 
where the reaction product, sulfur, 
plus unreacted pyrrhotite is settled 
out. The spigot is run to a continuous 
filter; overflow to purification tanks. 

Impurities, because of their deleteri- 
ous effect on the cell if allowed to re- 
main in solution, are precipitated as 
the metallic sulfides by treatment with 
hydrogen sulfide gas (generated by re- 
acting pyrrhotite with hydrochloric acid 
in a Kipp type generator). The metal- 
lic sulfides are then filtered out cn an 
acid-proof Shriver press, and since the 
predominating impurity is copper, the 
press cake has some value. 


Excess hydrogen sulfide gas is re- 
moved in a second purification tank 
either by aeration or by the addition 
of ferric chloride solution from the 
cell circuit. The resulting suspension 
of fine sulfur is removed by a clarify- 
ing filtration through another Shriver 
press and the solution run to one of 
several alternating check tanks. Here 
the solution is held until its suitability 
for electrolysis is verified. If necessary 
the pH and the concentration are ad- 
justed by addition of hydrochloric 
acid and water. If found satisfactory, 
the solution is run to storage for distri- 
bution to the cells. 

During the leach reaction,. a side re- 
action produces sulfate, chiefly in the 
.form of sulfuric acid (3 percent of 
FeCl, reduced). Most of this can be 
precipitated by maintaining a CaCl, 
concentration of 15 grams per liter; the 
precipitate is then removed with the 
leach residue. 

The process is entirely cyclic and 
only drag-out losses need be replaced. 
Replacement is made chiefly from fer- 
rous chloride solution produced in the 
hydiogen sulfide generators. During 
more than two years of continuous 
operation, there was no detectable 
build-up of harmful impurities. Since 
the process runs hot, there is consider- 
able evaporation of water, but wash 
water from various parts of the process 
very nearly balances this loss. 
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Material Balance, 5 Tons lron/ Day 


Raw material 
Pyrrhotite concentrate... . 


18,350 Ib. 
20,850 Ib. 
920 Ib. 


Calcium chloride 
Products 
Electrolytic iron sheets. . . 
10,000 Ib. 


Fe — 3.0 pet 
S — 68.1 as free S, FeS 


CaSO, — 11.8 

Insol — 12.1 

Other — 5.0 
9,124 Ib. 

10,350 Ib. 

80 Ib. 


Dry weight 
Wet (12 pet. H,O). sia 
Copper residue (as sulfide). . 
Over-all extraction 
(3 stage leaching) 
Material handled 
21,770 Ib. wet 
20,430 Ib. wet 


CELL IS VERSATILE 

Graphite anodes surrounded by dia- 
phragms and stainless steel cathodes 
comprise the cell; as iron is deposited 
on the cathodes, FeCl, is formed at the 
anodes. The anolyte is withdrawn con- 
tinuously at a controlled rate and 
cycled back to the leach; fresh FeCl, 
is fed to the cell from storage. 

Level controls at the anode adjust 
fresh solution feed to equal with- 
drawal; no electrolyte circulation is 
necessary beyond this. Rate of solu- 
tion feed and withdrawal is a compro- 
mise between good cell operation and 
circulating load; optimum rate is four 
gallons per pound of iron deposited. 
The porosity of the anode diaphragm 
allows no back diffusion of FeCl, at 
this rate of flow. 

The nature of the deposit can be 
varied by varying the cell temperature. 
At 20-30 deg. C. a very brittle de- 
posit is formed and this can readily be 
ground to powder; at 90 deg. C. a 
coherent, malleable sheet of the same 
density as rolled stock is formed. Thus, 
by varying conditions, either dense 
iron sheets or brittle material for pow- 
dered iron can be made. 

Size of the deposit depends on the 
cathode. Deposits have been made 
measuring up to 3 ft. by 4 ft. Thick- 
ness of the deposit varies with the 
time of deposition. Deposits measur- 
ing from 0.002 in. to 0.250 in. have 
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Fe — 56.0 pet. as Fe::Si. 
Cu— 0.5 as CuS 

S$ — 35.0 (metal sulfide) 
6.0 silica 

Other 2.5 (metal sulfide) 


Estimated Operating Costs,* 5 Ton/Day Plant 


Materials 


stri 
ne 


m 
Filter replacements 
Maintenance and repairs......... 


2X3 ft., 99.95 percent 


i Charges 


Iron concentrate (at $5 /ton) 
Power (at 1.0 c./kwh), cells 


Hydrochloric acid (at 2 ¢./Ib.).. 6. eee 
Calcium chloride (at 2 c./Ib.)..............0005. 
Anode replacements — 2 yr. life 
Cathode replacement — 1 yr. life 


+] 


nt 


Ssssssss: 


b pel et elt od nt ol 
O aa mt ot ot 
= 
°o 


3 


Supervision, office, sales 
Compensation, social security 


‘axes, other than income... .... 
Interest, 5 pct. of investment 
Depreciation, 10 pct 


Total op. costs 
Plus 30 pet. for contingencies........... 


Grand total 


* Estimate does not include credit for sulfur or copper. 


been made. However, there is a de- 
crease in the current efficiency after 
the deposition time passes 24 hours. 
For the sake of simplicity, all the cal- 
culations in this article have been 
based on the production of malleable 
sheet. 

Closely controlling purity of solu- 
tion and equipment keeps the sheets 
to a thickness variation of no more 
than 5 percent. When deposits have 
built up to the desired thickness, the 
cathode is lifted out of the cell and 
drained, and the adhering electrolyte 
is taken off with live steam. The de- 
posit is then stripped with the help 
of a suitable tool. The cathode is 
prepared by washing off any adhering 
electrolyte, drying, and coating with a 
very thin layer of colloidal graphite 
(which doesn’t affect the analysis of 
the deposit). 


POWER CONSUMPTION IS LOW 


Cell power consumption depends on 
current efficiency and cell resistance 
which depends, in turn, on current 
density. At power costs of 0.8-1.0¢ per 
kwh the optimum ketween capital in- 
vestment on cells and power costs dic- 
tates a current density of 40-50 amps 
per sq. ft. A cell approaching a com- 
mercial cell in size was run at this cur- 
rent density for several years and 
showed a current efficiency of 90 per- 
cent and a voltage of 3.0 for a calcu- 


lated power consumption of 1.5 kwh 
per pound of cathode iron produced. 
Some test work has been done on the 
use of a porous graphite anode which 
acts also as a diaphragm. By the use of 
this anode, iron was produced at the 
very low power consumption of 1.0 
kwh per pound. 


PRODUCTS: SULFUR 


The leach residue contains up to 
75 percent total sulfur, the balance 
being undissolved pyrrhotite and in- 
soluble gangue. Methods of recover- 
ing the sulfur in pure form have beefi 
given some study although the em- 
phasis has been on the iron process, 
The free sulfur in the residue has a 
particle size of 0.5 to 5.0 microns whiie 
the undissolved FeS particles show a 
size of over 20 microns. In spite of 
this difference, though, they cannot be 
separated by simple flotation or gravity 
methods. Instead, distillation, melt- 
ing, or extraction of the sulfur with 
hot kerosene followed by cooling to 
crystals, would probably be successful. 

None of these methods has been 
studied exhaustively, though, and it 
will be best to find an immediate mar- 
ket for the residue in the sulfur burn- 
ing industries. Possible returns from 
this source have not been calculated. 


AND PURE IRON 
The outstanding characteristic of the 
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Estimated Capital Cost, 5 Ton/Day Plant 


Tank house 
ye pecan + be ét ide 


including diephragms, cross bars, 
Stainless be cathodes including cross bars, 504. . 


Concrete wash cells, 4 
jeanne eae 

immersion (22 
10,000 Ie decteun eae 


presses, 36 X 36 in., wood 


check tanks, 10 ft. die, 5158, concrete. 


ution storage tan’ tanks, 15 ft. — 18 ft 


Haveg tanks, 8 ft. die. OC BR he sal ekki 


su’ 
mond X25 
pumps, in 
ft. Heveg pipe and fittings 


3 
: 


ie 


Bui 
71008 2a, ft. of 15 ft. av. height, at $0.50/cu. ft... 


Total equipment, Tae ed cost 
Plus 30 percent insta 


iron produced by this method is its 
high degree of purity. As deposited, 
the iron contains some hydrogen. 
When this is removed by low tempera- 
ture annealing, the resultant sheet be- 
comes very malleable and can be 
applied directly to its end use. Iron 
produced during the last year of pilot 
plant operation averaged 99.96. per- 
cent, and analyzed typically: 


0.002 percent 


esssssss 
32888525 


Fe by difference 99.98 percent 


Larger units, it is estimated, will 
consistently produce iron of 99.99 per- 
cent purity. Iron produced by this 
process won't directly compete with 
existing ferrous materials. It’s in effect 
a new metal, which because of its 
purity will find special markets like: 
special alloys where low carbon and 
sulfur contents are important; extreme 
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Miscellaneous 


1 compressor 
1 boiler, 160 hp 


Lighting fixtures 
Power equipment 


Electrolyte, 100,000 gal. at $0.11 


Heating and planing materials 


. af fw “8 vee residues vp 
epe PF , tro 
Materials Re cen . 


Cell Operating Data, Production: 5 Tons lron/Day 


Number of cells 
Power per cell, de 


— 
co 


8 


~ 


E-$4 
w 
o 


3883 si 


3 


Duration of run 


Bou 
s 


~~ * 


3 


Cathodes 


50,000 
$281,200 
$84,440 


cold working operations (pure iron has 
working properties akin to those of 
copper and can be subjected to severe 
drawing and rolling operations without 
intermediate heat treatment); electro- 
magnetic applications (maximum per- 
meability is approximately twice that 
of magnetic ingot iron and the coercive 
force is only one-half). 

In adidtion, the iron lends itself well 
to glass and enamel coating. Tests 
along these lines also indicated an un- 
usual hot strength which allows it to 
be supported in strip form in the ver- 
tical furnaces, used in the firing of the 
enamel, without warpage or distor- 
tion. 

These markets were investigated to 
the limit of the 100-pound pilot plant 
capacity and results look promising. 


BIG MATERIALS PROBLEM CONTROLLED 


One of the biggest problems of 
earlier investigators in this field was 
the lack of available materials of 
construction possessing suitable prop- 
erties. Iron chloride solutions are no- 
toriously corrosive, especially in the 


22 (20 + 2 standby, series conn.). 
10,000 amp, 3.0 v, 720 kwh/24 
hr.; cell efficiency 90 percent; 1.6 
kwh/Ib. Fe. 

Variable, depending on sheet 
thickness desired. Build-up 0.002 
in. /hr. 

Size finished sheet: 2 x 3 ft. 
Graphite surrounded by Vinyon-N 
diaphragm, 22/cell; 22 x 40 X< 1 
in. 

Active cell area: 225 sq. ft.; 
current density: 45 amp/sa. ft. 
Anolyte: 150 g/liter total iron; 
60 g/liter ferric iron (as chloride). 
Flow: 80 gal./cell/hr.= 4 gal./Ib. 
iron. Est. life of anode and dia- 
phragm: 2 yr. 

Stainless steel, 21/cell; 24 in. X 
41 in. X 11 gage; 252 sq. ft. active 
area/cell. Current density: 40 amp/ 


sq. ft. 
Catholyte: 150 g/liter total iron; 


ferric iron — nil to trace. 
Flow: 80 gal./cell /hr. 
Est. life: 1 yr. 


oxidized state. It is only in the last 
few years that new materials have 
come along to withstand the action of 
these solutions over long periods. Con- 
crete, properly treated, has been found 
suitable for tank materials where tem- 
peratures are not excessive (as in stor- 
age tanks). Chlorinated rubbers, such 
as Neoprene resistant up to 90 deg. C., 
are well suited for tank linings and so- 
lution lines. Haveg is an ideal material 
for tanks, pipe lines and pumps, show- 
ing no corrosion wear whatever when 
used up to a temperature of 100 deg. 
C. for several years. For cell dia- 
phragms and filter cloth the recently 
developed plastic cloths made of satu- 
rated vinyl chlorides are well suited. 
They show remarkable heat stability 
and corrosion resistance and almost no 
shrinkage. Glass has been used for 
pumps but has the disadvantage of 
being fragile. For pumping completely 
reduced FeCl, solutions, high silicon 
ferrous alloys of the Duriron class per- 
formed well. For cell heaters, Karbate 
steam immersion heaters were found 
most suitable. 
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Simplify Your Cost Estimates .. . 
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by presenting the results in the form of nomographs. 


A few, carefully planned, can present a complete economic picture, 


eliminating the need for a large number of graphs and tables. 


L. LYNN and J. R. McKLVEEN 


Integrated and méaningful portrayal 
of the economics of a seniilictattad 
enterprise involves the interplay and 
combination of many diverse inde- 
pendent variables. A comprehensive 
economic study customarily requires a 
multitude of graphs and tables to show 
the relationships of such factors as: 

Raw material costs, process conver- 
sions and efficiencies, charges for utili- 
ties and services, labor charges, tax 
and insurance rates, indirect factory 
costs, depreciation and interest sched- 
ules, profit margins, sales values, plant 
capacities, operational levels, cash po- 
sition, payouts, break-even points and 
others. 

This article deals with the use of 
nomography as a tool in such eco- 
nomic studies. We have found it to 
be a valuable means of integrating 
seemingly isolated components of a 
complex situation into a meaningful 
entity. 

Among the advantages of nomogra- 
phy in this field are the following: 

The rapidity and simplicity with 
which a nomograph can be used in 
considering three, four, five or more 
economic variables. 

The ease with which the interplay 
between several variables can be stud- 
ied simultaneously. 

Interpolations between the curves 
of conventional graphs are obviated; 
they can be made along conveniently 
graduated scales. 

The number of charts or graphs nec- 





Lawrence Lynn and Joun Mc- 
KivEEN are in the chemical economics 
survey group of Celanese Corp. of 
America at Clarkwood, Tex. 
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essary to explain a complex problem 
is greatly reduced. 

Nomographs allow a continual re- 
evaluation of the chances for eco- 
nomic success of a project as research 
progresses, as yields change, as the raw 
materials picture shifts and as the 
market for the product fluctuates. 

Such a tool would be extremely 
useful in the economic analysis of 


several processes of current widespread 
interest. Study of the economics of 
coal hydrogenation—the subject of 
much controversy—could be greatly 
facilitated. The same is true for 
aromatization of petroleum fractions, 
recovery of sulphur from H,S-contain- 
ing gases, synthetic rubber, or the use 
of natural gas vs. coal as raw mate- 
rial for ammonia synthesis. 


Economics of NH; Production, for Example | 


In order to demonstrate these meth- 
ods, the production of ammonia from 
natural gas is used as an example. We 
shall consider these points: 

1. How does cost of ammonia vary 
with price of natural gas and over-all 
yield of the process? 

2. How does cost of ammonia vary 
with power charges? 

3. How do cost and venture payout 
for an ammonia plant vary with plant 
capacity when the plant is operating 
at 100 percent of design capacity? 

4. How do cost and venture payout 
vary for a plant whose capacity is fixed 
but whose operational level varies, and 
what is the break-even point? 

5. How do cost and venture payout 
vary with fluctuations in market price 
for plants of varying sizes and opera- 
tional levels? 

These questions are all of immediate 
and understandable concern to man- 
agement. The answers to them should 
be made available in the quickest, 
clearest and most concise manner pos- 
sible. 

Recent literature contains several 


cost estimates which cover ammonia 
production via standard processes. The 
data of Ferencz* will be used as our 
general basis, organized in the form of 
the table on the next page. 


NATURAL GAS AND ENERGY COSTS 


We must first establish the range of 
interest or reasonableness for each of 
the variables under study and the func- 
tional relationships of these variables. 

The data of Hein,‘ Ferencz*® and 
Tuttle” indicate the consumption of 
natural gas by a plant using gas as both 
fuel and raw material to be from 24,- 
000 to 36,000 std. cu. ft. per ton of 
product. The natural gas cost scale 
should be sufficiently broad to cover 
the gradually increasing price of gas 
and the widespread differences in gas 
price due to purely local considera- 
tions, A range of 5 to 25c. per 1,000 
std. cu. ft. should satisfy these circum- 
stances. Energy consumption will be 
charged in the range of 700 to 1,000 
kwh. per ton at a price of 0.4 to 1.5c. 
per kwh. 

Grouping natural gas cost and elec- 
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RAW MATERIAL and energy costs vs. unit prices and demands. 


trical energy cost in one nomograph 
(see above) is convenient for two rea- 
sons: These cost elements are particu- 
larly variable with plant location, and 
the information in the other nomo- 
graphs is dependent on these data. 
If the cost of electrical energy per ton 
of product were negligible, or even if 
it were fairly constant, we could group 
it with steam and water and consider 
it as one of the cost elements in the 
other two charts. 

(In processes which involve two or 


more different raw materials, such as ' 


ethyl alcohol and acetic acid for ethyl 
acetate, it is convenient to group all 
raw materials on one nomograph, each 
with its own yield or material demand 
scale in convenient units, such as Ib. 


Production Cost of Ammonia 


30. tons t 90 tream effi - 
(Based on 30,000 een ee efficien 


Matntenance and Repairs 
455 %/yr. on $5,169,000 


a 
‘Taxes and Insurance — 
lye. on $5,169,000 invest- 


General 
A raw 
ma sup power.. 


terial, supplies, 
? Six. on $5,169,000 invest- 


per gal., Ib. per Ib., or simply percent 
efficiency. Such a nomograph would 
determine total raw material cost.) 

It is simple enough to construct a 
nomograph such as shown above using 
graphical shortcuts.” * However, since 
power functions appear in most cost 
equations, it is better to adopt the 
methods and theory described in any 
good reference text on nomography, 
such as Davis,* for all these charts. 


EFFECTS OF PLANT SIZE 


In studying the total cost of am- 
monia over a reasonable range of plant 
capacities, let us assume 50 to 250 
tons per day as the range of interest. 
The total cost of ammonia C can be 
evaluated from the basic data of the 
table and a knowledge of how the in- 
dividual cost elements vary with plant 
capacity. 

The variation in labor cost L with 
production P over the range of 200 to 
400 tons per day is found to follow the 
‘.82 power, based on estimates by 
Skinner, Batchelder and Katell.* Our 
own estimate of the exponent for the 
range 50 to 250 tons is about 0.90. 
Thus, 

L./L = (P./P)* 

Maintenance cost variation can be 
shown also to correspond to the 0.9 
power. Thus, 

M./M = (P./P)** 

The variation in taxes and insurance 
T and depreciation D depends on the 
relationship between investment and 
capacity. This assumes that, regard- 


less of plant capacity, 2 percent of in- 
vestment is charged as annual allow- 
ance for taxes and imsurance and 5 
percent for depreciation. 

A power function of 0.77-0.78 is 
indicated for investment vs. capacity 
by the data of Shearon and Thomp- 
son’ over the range of 60 to 180 tons 
per day. Chilton’ reports 0.81 to be 
applicable over the range of 120 to 
1,000 tons. Assuming 0.80 to be a 
reasonable compromise, plant cost I 
will follow the equation 

I./I = (P./P)* 

Therefore 

T./T = D./D = (P./P)** 

Total cost can be expressed as 

C = G+E+K+L+W+M+T+F+D 
where G is the cost of natural gas, E 
is energy, K is catalyst and supplies, 
W is steam and water and F is factory 
overhead, all expressed on the basis 
of a unit of produet. (The other terms 
have been defined previously.) 

We can now substitute into this 
equation the previously derived ex- 
pressions relating L, M, T and D with 
P, also the numerical values from the 
table: 

C=(G + E) + 3.30 + 1.29 


[11.91(P./P)* +1. 1B +7. 83(P,/ P)** 
+ 3.45(P./ P)**] + 8.61(P./P)* 


P, now refers to a definite produc- 
tion capacity, 91 tons per day, and P 
varies from 50 to 250. Substituting 
and combining terms, 

ee one E) + 4.79 + 482/ Po + 

Knowing the relationship of I with 
P, we may next establish the capital 
cost scale. Since the power function 
of 0.80 involved in the capital cost 
scale is not identical with that of the 
capacity scale in the above equation, 
a small error will be introduced in the 
capital cost and payout scales. The 
error amounts to only a few percent 
and is well within the limits of pre- 
cision of this study. 

Arbitrarily selecting a price scale S 
of $30 to $100 per ton, we fix the 
profit margin scale N by the equation 

C=S—WN 

The N scale can be constructed, in 
this case, from zero to $70 per ton. 
The zero margin is a linear representa- 
tion of the break-even point’ of the 
project. Using this scale we can study 
those conditions of price and cost 
which will result in operation at zero 
profit. 
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The payout scale R is determined 
by the equation 


R=I1/NP 


But I may be expressed in terms of 
P, leading to the equation 


R = 1,P-*2/ NP, 
in which only two variables, R and P, 
appear. 


EFFECT OF OPERATING LEVEL 


Our third nomograph shows the 
effect of plant operating level, over the 
range of 50 to 110 percent of rated 
capacity of the plant, on ammonia 
cost, profit margin, break-even point 
and payout. In general, the method of 
preparation parallels that employed for 
the other summary nomograph. The 
plant under study is rated at 91 tons 
per day or 30,000 tons per year. For 
this operating level range, it can be 
shown that ammonia cost C is given 
by 


C = (G+ E) + 4.79 + 3,868/0 


where O is the operating level ex- 
pressed in percent. 
The equation 


R = 17,200/0N 


describes the variation of payout with 
operating level and profit margin. 


HOW TO USE CHARTS 


1. With natural gas at 10c. per 
1,000 std. cu. ft. and electrical energy 
at 1.0c. per kwh., if a plant requires 
30,000 std. cu. ft. of gas and 850 kwh. 
per ton of product, what is the com- 
bined gas and energy cost? 

Connect the gas cost and demand 
with the gas reference line on the first 
nomograph. Connect the energy cost 
and demand with its reference line. 
The two reference points so deter- 
mined are connected, locating the 
combined cost at $11.50 per ton. 

2. A plant rated at 91 tons per day 
operates at a gas and energy cost of 
$11.50 per ton and sells ammonia at 
$80 per ton.’ Find the total ammonia 
cost, profit margin, plant cost and 
payout. 

On the second nomograph, connect 
the $11.50 gas and energy cost with 
91 on the capacity scale; this intersects 
total production cost scale at $55 per 
ton. Connecting this cost horizontally 
with an $80-per-ton price shows a $25- 
per-ton margin. Connecting 91 tons 
per day to a $25-per-ton margin inter- 
sects the payout scale at 6.7 years. 
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SUMMARY for a fixed-capacity plant operating at various levels. 


The plant cost, read opposite the ca- 
pacity, shows roughly $5.1 million, 

3. Given the gas and energy cost of 
Example (1), a $75-per-ton market 
price and a 91-ton-per-<lay plant oper- 
ating at 100 perzent capacity, find the 
cost of ammonia, the profit margin 
and payout. 

Using the third nomograph in: the 
manner described for Example (2) 
gives a $55-per-ton cost, a $20 margin 
and an 8.5-year payout. 
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Phillips’ Chairman K. $. Adams receives 1951 Award from Prof. A. H. White. 


What’s Chemical Engineering’s 


Outstanding Achievement? 


How you can help Committee select recipient for the 1953 Award. 


The past three years have probably been more 
productive of new processes and products than any 
comparable period in the recent history of the chemical 
engineering profession. Without attempting to rate 
their relative importance, here are a few of the many 
projects that have come to commercial fruition since 
January, 1950: 

¢ Antibiotics, in greater profusion, with properties 
tailored for animal and plant as well as human health. 

© Benzene, toluene, xylene from petroleum now 
seriously threaten coal-tar sources. 

© Chemical reduction processes challenge the time- 
honored metallurgy of copper, nickel and cobalt. 

¢ Chemico-therapy advances as organic chemical 
syntheses dominate drug industries. 

¢ Coal hydrogenation for the production of chemi- 
cals at last reaches commercial feasibility. 

¢ Ethylene-derived petrochemicals project a growth 
of 23 times in next 10 years. 

e Fertilizers, insecticides and fungicides take over 
major role in agricultural economy. 

e Fibers, man-made for specific physical and chemi- 
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cal properties, push for bigger share of textile market. 

© Soil conditioners, chemically derived, open a 
great new vista for scientific agriculture. 

e Vitamin syntheses overcome dependence on na- 
ture for products essential to human, animal and plant 
nutrition. 

Common denominator of all of such develop- 
ments in the chemical process industries is teamwork 
between technology and management—group efforts 
in which chemical engineers of many talents have 
played vital roles. So it is appropriate that our award, 
in contrast with most medals and similar honors, 
should go to a company rather than to any individual. 

You can help the committee in its difficult 
problem if you will pass along your nominations and 
suggestions to the secretary or to any member of the 
1953 Award Committee. - 
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Rules and Regulations 


Purpose—The Award for Chemical 
Engineering Achievement is made 
to recognize the results of group 
effort—of teamwork among execu- 
tive, engineering, research, produc- 
tion and sales divisions of a cor- 
porate organization. It is presented 
to a company or a department with- 
in a company rather than to any 
individual. Thus it serves the dual 
purpose of (1) recognizing an out- 
standing group accomplishment and 
(2) at the same time calling atten- 
tion to a company in the process 
industries that has encouraged its 
chemical engineers to participate 
broadly in all of the affairs of the 
industry and profession. 

Eligibility—-The Twelfth Award for 
Chemical Engineering Achieve- 
ment will apply only to industrial 
developments that have come into 
commercial fruition or have become 
known publicly since January 1950. 
All nominations must be received 
by the Secretary of the Committee 
of Award not later than May 15, 
1953. They should contain the 
following information: 

(a) What is the nature of the 


company’s achievement? 

(b) During what period has it come 
into commercial fruition? 

(c) To what extent have chemical 
engineers participated in its de- 
velopment? 

(d) Are supplementary _ records, 
data, articles or references 
available to the Committee in 
order that it may give fair con- 
sideration to this achievement 
and to the company’s personnel 
and employment policies? 

Judges—The Committee of Award 
shall consist of the heads of chemi- 
cal engineering in all of the educa- 
tional institutions of the United 

States whose courses are now ac- 

credited by the American Institute 

of Chemical Engineers and the En- 
gineers’ Council for Professional 

Development. Dr. Alfred Holmes 

White, —Professor-Emeritus _ of 

Chemical Engineering at the Uni- 

versity of Michigan who has been 

a member of the Award Committee 

since its inception in 1933, has 

again agreed to serve as chairman. 

Sidney D. Kirkpatrick, Editorial 

Director of Chemical Engineering 


1953 Committee of Award 


Alfred Holmes White, Chairman 
Professor-Emeritus of Chemical En- 
gineering 
University of Michigan, Ann Arbor, 
Michigan 

Sidney D. Kirkpatrick, Secretary 
McGraw-Hill Publishing Co., Inc., 
New York 36, New York 

Alabama 
C. A. Basore, Alabama Polytechnic 
Institute, Auburn 
K. W. Coons, U. of Alabama, Uni- 
versity 

Arkansas 
M. E. Barker, U. of Arkansas, Fay- 
etteville 

California 
Wm. N. Lacey, California Institute 
of Technology, Pasadena 4 
T. Vermeulen, U. of California, 
Berkeley 4 

Colorado 
C. M. Knudson, U. of Denver, 
Denver 10 
B. E. Lauer, U. 
Boulder 


of Colorado, 
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Connecticut 
Barnett F. Dodge, Yale University, 
New Haven 
Delaware 
R. L. Pigford, U. of Delaware, 
Newark 
Florida 
W. H. Beisler, U. 
Gainesville 
Georgia 
J. R. Raudebaugh, Georgia Institute 
of Technology, Atlanta 
Idaho 
C. O. Reiser, U. of Idaho, Moscow 
Illinois. 
H. F. Johnstone, U. of Illinois, 
Urbana 
J. H. Rushton, Illinois Institute of 
Technology, Chicago 
L. F. Stutzman, 
University, Evanston 
Indiana 
E. W. Comings, Purdue University, 
Lafayette 
R. E. Rich, U. of Notre Dame, 
Notre Dame 


of Florida, 


Northwestern 


and Chemical Week, continues as 
Secretary but without vote. 

The Award—The Award shall consist 
of an appropriate bronze plaque, 
suitably embossed to indicate the 
nature of the achievement and the 
name of the company to be hon- 
ored. The Award will be presented 
at a dinner of the chemical engineer- 
ing profession to be held in con- 
nection with the 24th Exposition 
of the Chemical Industries at the 
Bellevue-Stratford Hotel in Phila- 
delphia December 2, 1953. 

Your Participation—Nominations for 
this Award are not restricted to 
those companies that file formal 
applications with the Committee. 
Suggestions are desired immediately 
from any and all sources that will 
help the Committee by directing 
attention to companies and indus- 
trial groups that should have its 
careful consideration. Your com- 
munications may be addressed in 
confidence to 

Sidney D. Kirkpatrick, Secretary 
Committee of Award 

330 West 42nd Street 

New York 36, New York 


S. George Bankoff, Rose Polytech- 
nic Institute, Terre Haute 
Iowa 
G. L. Bridger, lowa State, Ames 
Kansas 
J. O. Maloney, U. of Kansas, Law- 
rence 
Henry T. Ward, Kansas State Col- 
lege, Manhattan 
Kentucky 
Gordon C, Williams, U. of Louis- 
ville, Louisville 
Louisiana 
Paul M. Horton, Louisiana State 
University, Baton Rouge 
Maine 
L. C. Jenness, U. of Maine, Orono 
Maryland 
Wilbert J. Huff, U. of Maryland, 
College Park 
Massachusetts 
Chester P. Baker, 
University, Boston 
E. R. Gilliland, Massachusetts In- 
stitute of Technology, Cambridge 
(Continued ) 


Northeastern 
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L. B. Smith, Tufts College, Meéd- 
ford 55 
Ernest D. Wilson, Worcester Poly- 
technic Institute, Worcester 

Michigan 
H. L. Coles, Michigan College of 
Mining & Technology, Houghton 
C. G. Duncombe, U. of Detroit, 
Detroit 21 
Donald L. Katz, U. of Michigan, 
Ann Arbor 
J. A. Taylor, Wayne University, 
Detroit 

Minnesota 
N. R. Amundson, U. of Minnesota, 
Minneapolis 14 

Missouri 
Frank D. Oldham, U. of Missouri, 
Columbia 
W. T. Schrenk, School of Mines 
and Metallurgy, Rolla 
L. E. Stout, Washington Univer- 
sity, St. Louis 5 

Montana 
Lloyd Berg, Montana State College, 
Bozeman . 

New Jersey 
J. C. Elgin, Princeton University, 
Princeton 
Charles L. Mantell, Newark College 
of Engineering, Newark 

New York 
Geoffrey Brougthon, U. of Roches- 
ter, Rochester 3 
Jolxn Happel, New York University, 
New York 53 
Donald F. Othmer, Polytechnic 
Institute of Brooklyn, Brooklyn 2 
Charles D. Luke, Syracuse Univer- 


sity, Syracuse 


T. B. Drew, Columbia University, 
New York 27 
Fred H. Rhodes, Cornell Univer- 
sity, Ithaca 
Charles Hecker, Clarkson College 
of Technology, Potsdam 
L. S. Coonley, Rensselaer Poly- 
technic Institute, Troy 
A. H. Radasch, The Cooper Union, 
Cooper Square, New York 3 
Richard F. Shaffer, Pratt Institute, 
Brooklyn 5 

North Carolina 
E. M. Schoenborn, North Carolina 
State College, Raleigh 

North Dakota 
A. M. Cooley, U. of North Dakota, 
Grand Forks 

Ohio 
Joseph H. Koffolt, Ohio State Uni- 
versity, Columbus 10 
William Licht, U. of Cincinnati 21 
Wm. von Fischer, Case Institute 
of Technology, University Circle, 
Cleveland 6 

Oklahoma 
Luis H. Bartlett, Oklahoma A. and 
M. College, Stillwater 
R. L. Huntington, U. of Oklahoma, 
Norman 

Oregon 
J. S. Walton, Oregon State College, 
Corvallis 

Pennsylvania 
D. S. Cryder, Pennsylvania State 
College, State College 
M. C. Molstad, U. of Pennsylvania, 
Philadelphia 4 
C, C. Monrad, Carnegie Institute 
of Technology, Pittsburgh 


Recipients of Previous Awards 


1933 Carbide & Carbon Chemicals 
Corporation—the original award was 
made for producing commercially 
a large number of synthetic organic 
chemicals from petroleum and nat- 
ural gas. 

1935 E. I. du Pont de Nemours & 
Co., Organic Chemicals Dept.—for 
the successful industrial develop- 
ment of neoprene, synthetic cam- 
phor and of certain other important 
organic chemicals and dyestuffs. 

1937 Monsanto Chemical Company 
—for developing the large-scale pro- 
duction and utilization of elemen- 
tal phosphorus. 

1939 Standard Oil Development 
Company—for new chemical engi- 
neering processes and equipment 
to make available super-fuels for 
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aviation, as well as other valuable 
products synthesized from the 
hydrocarbons of petroleum. 

1941 The Dow Chemical Company 
—for the recovery from sea water 
of magnesium metal sorely needed 
for aircraft and munitions. 

1943 American Synthetic Rubber In- 
dustry—67 companies were lronored 
for crowding into 24 months a 
project that in normal times would 
have required a dozen years—a 
miracle of chemical engineering 
planning and construction. 

1946 The Atomic Bomb Project, in- 
cluding 122 companies, universities 
and research organizations—for con- 
tributing as prime contractors so 
significantly to the research and 
engineering that were responsible 


James Coull, U. 
Pittsburgh 13 
Hugh D. Sims, Bucknell Univer- 
sity, Lewisburg 
F. A. Fletcher, Drexel Institute of 
Technology, Philadelphia 4 
Robert E. White, Villanova Col- 
lege, Villanova 

Tennessee 
R. M. Boarts, U. of Tennessee, 
Knoxville 16 
E. E. Litkenhous, Vanderbilt Uni- 
versity, Nashville 

Texas 
A. J. Hartsook, Rice 
Houston 1 
J. D. Lindsay, The A. and M. Col- 
lege of Texas, College Station 
M. Van Winkle, U. of Texas, Aus- 
tin 12 

Utah 
E.. B. Christiansen, U. of Utah, Salt 
Lake City 

Virginia 
Robert M. Hubbard, U. of Virginia, 
Charlottesville 
Frank C. Vilbrandt, Virginia Poly- 
technic Institute, Blacksburg 

Washington 
George T. Austin, State College of 
Washington, Pullman 
R. W. Moulton, U. of Washington, 
Seattle 

West Virginia 
W. A. Koehler, West Virginia Uni- 
versity, Morgantown 

Wisconsin 
Olaf A. Hougen, U. of Wisconsin, 
Madison 6 


of Pittsburgh, 


Institute, 


for this war-ending achievement. 

1947 Merck & Co.—for ‘successful 
pioneering in the large-scale produc- 
tion of streptomycin and other vital 
medicinals, and, in a broader sense, 
for distinguished service to hu- 
manity. 

1948 Shell Development Company— 
for the successful synthesis of 
glycerine from petroleum for the 
first time on a commercial scale. 

1949 Celanese Corporation of Ameri- 
ca—for the chemical engineering in- 
tegration of its textile, plastics and 
chemical operations. 

1951 Phillips Petroleum Company— 
for pioneering development of high- 
abrasion carbon blacks and major 
contributions to the success of cold 
rubber. 
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POWER DISTRIBUTION layout with source unit, load center substation, feeder switchgear and cable showing you . . . 


How to Plan Power Distribution 


Only by considering the over-all power system can 


you combine reliability, flexibility and economy in your distribution 


layout. Design facts and costs are offered for your guidance. 


Ww. B. WILSON 


Nore: This is the second of two 
articles on power generation and dis- 
tribution. The first appeared in the 
March issue.—Ep1tor 


Re” of power supply to 
various plant utilization areas is 


the goal of power system design. To 
achieve this requires linking a reliable 
source of power supply with an equally 
dependable plant distribution system. 

Various aspects of power generation 
were covered in Chem. Eng., March 
1953, p. 235. Now the subjects of dis- 
tribution and utilization are analyzed 





W. B. Wuson is with the Indus- 
trial Power Div., General Electric Co. 
Working from a solid base of twelve 
years in the industry Mr. Wilson now 
does application engineering on power 
generation and distribution problems. 
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Voltage Ratings for Power Equipment 


Generator or 
Transformer 
No-load 
Rated Voltage 


Utilization 
Equipment 
Rated Voltage 


*The voltages marked by an asterisk 
are the preferred ratings for most appli- 
cations because of the availability of 
equipment and over-all sound system en- 
gineering. 


to round out the industrial power pic- 
ture. 


Selection of Proper Voltage 


System voltages can be divided into 
two main classes: 
1. Main generation and distribu- 
tion, usually 4,160 v. or 
13,800 v. 


2. Utilization, usually 2,400 v. 
and/or 480 v. 

In order that there be a clear under- 
standing of the term “System Voltage 
Class”, the table shows the voltage 
ratings for various utilization, genera- 
tion and distribution equipment. 


Generation and Distribution Volt- 
age—There is a definite trend towards 
the selection of 4,160 or 13,800 v. for 
main plant distribution systems. Some 
of the very large chemical plant may 
employ subtransmission voltages above 
15,000 v. 

A fundamental principle of selecting 
power system voltage is that, in gen- 
eral, the higher the voltage in a given 
class, the lower the over-all system cost. 
The use of 2,400 v. and 6,900 v. for 
main power distribution is decreasing, 
primarily because of cost and engineer- 
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2. DISTRIBUTION SOURCE UNITS, approximate installed cost for three different wiring diagrams. 


ing limitations associated with expan- 
sion, 

Fig. 1 can be used as a guide in the 
selection of the main plant generation 





Generation and/or Distribution Voltage , kv 
13.8 kv. 








Supply Transformer ond/or Generating 
Copocity, Thousands of kva. 











1. LOAD governs distribution voltage. 
200 


and/or distribution voltage for new 
plants. It also shows the extent to 
which existing 4,160-v. plants can be 
expanded. If past experience is any 
guide to future expansion, it will be 
well to allow for ample electrical 
growth in selecting the main voltage 
level and system arrangement. 

Based on the installed cost of all 
components comprising the distribu- 
tion system, a 4,160-v. system has 
lower first cost than a 13,800-v, system 
for plants up to about 10,000 kva. 
For plants in the range of 10,000 to 
20,000 kva. capacity, costs of the two 
systems are comparable. Above 20,000 
kva. capacity, a 13,800-v. system is 
usually preferred. 

Increased flexibility, simplicity of 
operation and provision for future ex- 
pansion are benefits which result from 
the selection of higher plant distribu- 
tion voltages. 


The higher cost of 2,400- and 
6,900-v. systems as compared to 4,160- 
and 13,800-v. power distribution sys- 
tems will be apparent by noting the 
cost of some of the system components 
which are plotted on Figs. 2, 3 and 4. 

Fig. 2 is a useful series of curves 
showing the limitations on the amount 
of power which can be fed from a sin- 
gle source at different voltages, the 
approximate installed costs of, the 
switchgear (including reactors and 
synchronizing bus where required) 
needed for various incoming power 
supply systems and the additional cost 
(if any) for turbine-generators rated 
for operation at voltages above 4,160-v. 
Transformer costs are not plotted on 
these curves because their cost is about 
the same for secondary voltages of 
2,400, 4,160 or 13,800 v. 

The approximate installed costs of 
switchgear and cable for different 
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feeder circuits are shown on Fig. 3 7 Dollars /circuit rated kvo. (exclusive of battery) 
and Fig. 4. 5 

Now for some examples explaining 
the use of data on Figs. 2, 3, and 4. 
Assume two plants—one rated at 10,- 
000 kva. and the other at 20,000 
kva. The various components of pri- 
mary distribution costs in dollars per 
kva. are: 

















Primary Distribution Costs 


i % 20,000 kva. 
Plant voltage 4,16 8 4,160 13,800 
Source unit (Fig. 2)... 4 i $2.20' $0.40 











Primary feeder switch- 
$2.20 





per kva/1,000 ft. 
(Fig. 4) $2. , . $1.253 


| 
250 mva.~—13.8 kv. 


* 200 amp. 
$5.05 $6.10 $3.85 
Approx. cost 480-yv.- 





pyranol load center 
unit substation..... . $20.00 $18.00 $20.00 


250mva.~-7.2 kv. 
500 mvo. -iSkv. 
(200 amp. 


ndustrial power sys- 
tem cost including 
480-v. load center 
unit substations.... $23.00 $25.05 $24.10 $23.85 








1. Based on two 10,000 kva. units. 150 mvo. os 

2. Based on peer a¥e- circuit—250 mva. 416kv. -— 
interrupting capacity. 

3. Based on 4,000 kva. circuit—500 mva. (200 7 


q 

You will note from the above ex- 2 or 4.16 bv. -7 
ample that, from the standpoint of 1200 amp. 
first cost alone, 4,160 v. would be se- - 
lected for the 10,000 kva, plant and 15Omva.-2.4 kv or 7 
13,800 v. for the 20,000 kva. plant. ion i 
There are a few plants where the load — ng 
4 Z imit at LZOOamp. 
is predominantly large motors (above 

250 hp.). In these plants the selec- 
tion of the primary distribution system 
voltage might tend to be biased toward 0 
a motor utilization voltage. 

In the layout of a new plant it is 
usually best first to consider the selec- 3. PRIMARY FEEDER switchgear, approximate installed cost. 
tion of system voltage from the stand- 
point of power distribution only. Too 
often there is a tendency to compro- 
mise between distribution voltage and 
motor voltage. The result is that the 
final voltage will be too low from the 
standpoint of good over-all system de- t 
sign. When this happens, it is often \ 
found that the lower voltage distribu- Sau 
tion system has been justified by oper- peceac ow ear pene 
ating many motors on the 2,400- or ’\ cable range of sid 
4,160-v. system that should be on a 1/0 t9 500 Me} 
480-v. system. More will be said about » hayes Me 
selection of motor voltages later. ‘ 

In planning the electrical system 
don’t forget that the plant electrical 
load will grow. For instance, a 
4,160-v. system might be slightly less 
expensive for a 15,000 kva. plant. If 
the plant should grow to 25,000 or 
30,000 kva., then 13,800 v. would be 3 5 
most economical and provide much 
greater flexibility in plant operation. 
In such a case, the selection of 13,800 
v. instead of 4,160 v. certainly would 4, PRIMARY FEEDER cable, approximate installed cost. 
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5. MOTOR RATINGS recommended for various utilization voltages. 


have resulted in the lowest over-all sys- 
tem cost. 

The problem of selecting the proper 
voltage for the plant’s main power dis- 
tribution system is’ similar whether 
power is purchased from the utility or 
generated within the plant. Power may 
be generated in industrial plants at 
13,800 v. or below, as desired. Power 
purchased from the utility may come 
in at 13,800 v. or at some higher or 
lower voltage depending upon the util- 
ity system and the industrial load re- 
quirements. 

When power supplied from the util- 
ity is at the voltage below 15 kv. best 
suited for power distribution within 
the industrial plant, the power distri- 
bution system should be arranged with 
load center unit substations. 

When the industrial plant supple- 
ments purchased power with local gen- 
eration, it is usually very desirable that 
the two systems operate in parallel. In 
such a case, local generation would be 
connected to the plant power system 
through metal clad switchgear—prob- 
ably in the same “line-up” used to 
control power from the utility. The 
basic distribution system would be the 
same whether all power is supplied 
from the utility, all power is generated 
within the plant or a combination of 
the two. 

Utilization or Motor Voltages—Elec- 
tric motors can be bought for opera- 
tion at most any voltage required— 
440, 2,300, 4,000, 6,600, 11,000 
or 13,200 v. Selection of the proper 
voltage for a specific application is 
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then the job of the application engi- 
neer. 

The trend is to use 480 v. in prefer- 
ence to a higher voltage for all motors 
below about 200 hp. If there is a ques- 
tion as to which voltage to select for 
a given motor, the chances are good 
that the lower voltage should be se- 
lected. 

The reliability of electric motors be- 
ing designed and manufactured today 
is very good. This good record can be 
improved if care is exercised to select 
the best motor voltage for each job. 

The voltage selected will affect the 
winding strength in small motors. The 
strength of a stator winding depends 
on the conductor size and the ratio of 
copper to insulation; as the design 
voltage increases, the number of turns 
in each coil increases, the insulation 
required for each turn increases and 
the copper size decreases. These high 
voltage coils have less mechanical 
strength and are, of course, more diffi- 
cult to wedge and brace to withstand 
the stresses and vibrations which tend 
to damage the coil. 

Aside from horsepower rating, other 
factors which favor selection of a lower 
voltage include: 

1. Frequency of starting—the lower 
voltage coils are more rugged to 
withstand the repeated stresses 
of frequent starting. 

. High speed motors—high speed 
induction motors usually have 
higher starting currents and, 
therefore, higher stress on the 
winding than low speed motors. 


The charts in Fig. 5 indicate the 
general range of motor horsepower rat- 
ings that should be considered for 
various voltages. Near the ends of the 
range for each voltage class, the appli- 
cation should be carefully reviewed 
to be sure that other factors such as 
starting equipment, speed, type of mo- 
tor, etc. do not influence voltage selec- 
tion enough to make a different 
voltage more desirable for a specific 
application. 

The heavy vertical lines for each 

system denote the rating where initial 
system cost is the same for two differ- 
ent motor voltages. The approximate 
costs of motors, controls and substa- 
tions vs. motor horsepower are plotted 
on Fig. 6. 
Load-Center Distribution—The trend 
in the chemical industry, as in all 
other industries, is to use the load- 
center system of power distribution. 

Whether it is a new plant, expan- 
sion of an existing plant or simply the 
rearrangement of equipment for 
greater production, the load center sys- 
tem of power distribution is the most 
flexible way to supply existing loads or 
to meet changing load demands at low- 
est investment. A unit substation may 
supply power to load centers at 13,800, 
4,160, 2,400 v., or other voltages. 

The fundamental approach is to use 
a relatively high voltage for transmit- 
ting power to the load centers where 
it is stepped down to utilization volt- 
age. The primary voltage varies as a 
function of total plant load and the 
secondary voltage as a function of 
motor size. 

For the few very large plants where 
voltages above 15 kv. are used for trans- 
mission to the various plant areas, or 
where power is supplied by the utility 
at a higher voltage, master unit sub- 
stations can be strategically located at 
various load areas within the plant. 

The load-center system has been 
well described elsewhere and will not 
be discussed in detail here. The ma- 
jor advantages of the load center sys- 
tem of power distribution are: 

1. Lower first cost. 

2. Less voitage drop—better per- 
formance of lights, motors, and 
other utilization equipment. 

. Reduced engineering and plan- 
ning. 

. Simplified purchasing. 

. Easier to finance expansion. 

. Easier to install electrical equip- 
ment. 
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7. High salvage value of equipment. 
8. Greater flexibility. 


Power System Grounding 


A grounded power system is a sys- 
tem of conductors in which at least 
one conductor or point is intention- 
ally grounded, either solidly or through 
a current limiting device. The point 
of grounding is usually the neutral 
point of transformer or generator wind- 
ings. 

The trend in the chemical industry, 
as in other industries, is the adoption 
of grounding for systems at all voltage 
levels. The main advantages to be 
gained from effectively grounding the 
power system result from the elimina- 
tion of transient overvoltages which 
often occur on ungrounded systéms. 
Practically 100 percent of the 4,160 
and 13,800 v. systems are operated as 
grounded systems. Last year almost 
50 percent of the 480 v. load center 
substations purchased from the Gen- 
eral Electric Co. had the transformer 
neutral available for system grounding. 
Operating Experience—Plant experi- 
ence of several years with large and 
small plants has shown that there are 
no more outages with grounded neu- 
tral than with ungrounded systems, 
but that the down time while faults 
are being located is far greater for the 
ungrounded system. Grounded neu- 
tral systems have proven to be more 
reliable by a substantial margin. 

It has been the experience of oper- 
ators who have used both grounded 
and ungrounded neutral systems that 
the failure rate is substantially lower 
and the time the system is out of serv- 
ice is less on the grounded system. 
This results from the fact that tran- 
sient overvoltages are greatly reduced 
on a grounded neutral system. Because 
grounding reduces these overvoltages, 
the life of electric insulation will be 
increased and service interruptions will 
be minimized. Even though the over- 
voltages of an ungrounded neutral sys- 
tem may not be high enough to cause 
multiple failures every t1me a ground 
fault occurs, the repeated application 
of these overvoltages will weaken the 
insulation and cause a higher failure 
rate than in a grounded neutral system 
where the overvoltages are greatly re- 
duced. 


Short Circuit Protective Devices 


There is an increasing awareness, on 
the part of plant management as well 
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6. MOTORS, CONTROLS, SUBSTATIONS, approximate cost. 


as engineers, of the importance of ade- 
quate short-circuit protective devices. 
When short-circuit protective equip- 
ment and switching devices are pur- 
chased, the purchaser is paying for 
equipment that is intended to operate 
successfully when called on to clear.a 
short circuit. That may be only a few 
times during the life of the protective 
device. If, however, the device does 
fail to operate those few times because 
it is inadequate, then the investment 
in that short-circuit protective device 
is wasted. Damage to other plant 
equipment may far exceed the price 
paid. 

It is important that adequate pro- 
tection be provided for the iow volt- 
age, medium voltage and high voltage 
systems alike. For instance, in one 
plant the branch-circuit fuse (the fuse 
in the circuit to the motor) which pro- 
tected this circuit was inadequate and 
consequently blew up and caused a 
fault. The main fuses between the 
source and branch-circuit fuse failed 
because they were too small. The main 
breaker also failed. 


The fault was finally cleared when 
the power company’s circuit breaker 
tripped open. In this case the loss of 
production of the entire plant was 
caused by a fault that could have been 
confined to one small motor circuit. 
This shows how inadequate short-cir- 
cuit devices are a hazard to continuity 
of production. 

Electrical manufacturers have in- 
vested millions of dollars in short- 
circuit testing stations, They have 
spent other millions of dollars in test- 
ing thousands of designs in circuit 
protective equipment. These equip- 
ments are often tested at currents 
above their rating and often to de- 
struction. 

This gives the design engineer a 
background of experience in the effects 
of short-circuit failures that is more 
comprehensive than can be obtained 
in any other way. It is felt that it is 
good engineering judgment to use the 
engineering background of tests of this 
kind in evaluating what can happen 
to the protective equipment in a plant 
should a major short circuit occur. 
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SLEDGE HAMMER attack on plugged hoppers gives way to. . . 


VIBRATORS for free material flow when you know . . . 


What Makes a Good Vibrator Set-up? 


It’s not the size but the way you use vibrators that 


makes them effective in keeping hopper outlets open. Proper analysis of 


each application gives long life and trouble-free operation. 


FREDERICK MARICH 


In show business on Broadway there 
is an old saying that the show must 
go on regardless of any personal trage- 
dies that may befall the cast. Individ- 
ual problems are always surmounted to 
keep the show going. 

Undoubtedly some of the same 
spirit must prevail among production 
men in the chemical and allied indus- 
tries, A production worker hammering 
away with bars, hammers and pipe 
wrenches at the hopper of a spray 
dryer or cyclone exemplifies the motto: 
“Production must go on at all costs.” 
Plant management, condoning such 
practice, realizes that any shut-down 
would be far more costly. 





Frep Marcu has been with the de- 
sign and construction engineering 
dept., General Foods Corp., New 
York, N. Y., for the past six years. 
Previously, he was an independent en- 
gineering consultant on various plant 
layout and machinery problems. 
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Yet reliance on brute strength and 
awkwardness is a poor substitute for 
engineering know-how to keep mate- 
tials flowing. Properly engineered vi- 
brator installations can open bottle- 
necks, eliminating headaches both for 
operators and management while low- 
ering operating expense. 


WHY INDIVIDUAL ANALYSIS? 


Some of the more difficult vibrator 
applications are found in the fine 
chemical and food industries in con- 
nection with spray drying and dust 
collecting. Variations in the design 
and size of spray dryers, cyclones and 
hoppers necessitates careful ergineer- 
ing of the individual vibrator applica- 
tions to keep material moving continu- 
ously and do so without creating 
fatigue cracks in the metal. 

At first glance the problem of mov- 
ing materials such as detergents, fine 
chemicals and spray-dried food prod- 
ucts in a hopper with a minimum 


slope of 60 deg. seems rather simple. 
After all these materials are relatively 
lightweight and subject to motion in a 
spray dryer or cyclone. Despite this, 
numerous difficulties are encountered. 

Faced with a situation where solids 
are plugging a hopper outlet a person’s 
first impulse is to get a vibrator strong 
enough to shake heavily the plugged 
chamber. This practice is even en- 
couraged by vibrator manufacturers 
when they recommend units with 20 
percent excess power. 

While installation of a heavy vibra- 
tor may be all right as a general recom- 
mendation the plant manager needs to 
know more than that to arrive at a 
satisfactory solution of the problem. 
Only by requiring an individual analy- 
sis by an experienced engineer will he 
get the answer he is seeking. 


STATIC .CHARGES CLOSE BOTTLENECK 


Careful analysis has shown static 
electricity to be a major source of trou- 
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1. ENDURANCE LIMITS scatter where flaws exist. 


2. CERTAIN FAILURE of aluminum can be predicted. 
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3. INFINITE ENDURANCE of stainless can be assured. 


ble in making vibrators work effectively 
on the materials previously mentioned. 
The action of the vibrator attracts the 
positively charged particles to the nega- 
tively charged hopper and packs them 
down tighter as they accumulate. Since 
most of these materials are hygroscopic 
they absorb moisture from the steam 
laden air with the result that the bot- 
tleneck becomes pretty well sealed off. 

In cases of this nature the 20 per- 
cent excess power of a vibrator would 
only aggravate packing and in many 
instances create fatigue cracks jn the 
hopper. 

In contrast to static elimination in 
textile printing the problem here is 
relatively simple. Wherever an electric 
or air vibrator is used the hopper 
should be grounded with thin strands 
of copper wire soldered at not more 
than three foot intervals and then 
grounded to the nearest girder. It is 
not sufficient that such hoppers are 
already grounded at their supports. 


CuemicaL Encineerinc—April 1953 


Static electricity is fickle and must 
be grounded as near its source and as 
often as possible. 


AVOID FATIGUE FAILURES 


Prevention of fatigue cracks in hop- 
pers being vibrated rests on correct siz- 
ing of the vibrators, proper location 
and mounting. Calculation of stresses 
in hoppers is a complicated and in- 
exact procedure, at best. However, 
with some experience and the data 
available in the literature a general 
approximation can be made for the 
correct application of vibrators to hop- 
pers of cyclones, spray dryers and other 
similar equipment. 

It must be noted here that such 
equipment is more or less empty com- 
pared to storage bins which are nor- 
mally full. Thus the problem is one 
of moving material clinging to the 
sides rather than the movement of a 
large mass of material. 

In applying vibrators to hoppers the 


4. PROPER LOCATION of units avoids peak stresses. 


aim is to provide vibration of maxi- 
mum amplitude without overstressing 
the metal in the hoppers. As a starting 
point the stress and endurance limits 
of various metals are shown by a group 
of curves. 

A scatter band from an endurance 
test’ on one lot of monel metal is 
shown in Fig. 1. The scatter band of 
endurance limit points is due to in- 
homogeneities or surface flaws in the 
specimens. The upper - boundary 
represents what a material might do if 
flaws and inhomogeneities were 
avoided. The lower boundary repre- 
sents the actual endurance of the test 
metal under various stresses when such 
flaws aze present. 

Endurance life curves* for aluminum 
alloys sometimes used in cyclones and 
hoppers are shown in Fig. 2. These 
curves illustrate that there is no defi- 
nite stress below which an infinite 
number of stress cycles can be borne. 
Such material will be sure to fail, re- 
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KNOCKER simulates hammer wallop for low frequency vibration. 


gardless of the stress magnitude, when 
a sufficient number of stress cycles 
have been applied. 

Tests’ on an unusually homogene- 
ous stainless steel specimen are shown 
in Fig. 3. The points for the higher 
stresses lie upon the curve much more 
regularly than usual when so many 
points are determined. This is in dis- 
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Hopper Dimensions Govern Vibrator Size 
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tinct contrast to the points on Fig. 1. 
where a scatter band effect was noted. 

Difference in  strength-endurance 
characteristics for aluminum and steel 
is shown by a pronounced change in 
the slope of the steel curve. In this 
region or “knee” of the curve a small 
decrease in stress results in greatly 
increased life. 

Points are shown for repeat tests on 
two specimens. One of these speci- 
mens was damaged during the first 
test series so that it failed sooner on 
the second test than did a virgin test 
piece. The other specimen was un- 
damaged by the initial test and actu- 
ally outlasted a virgin piece on the 
second test. 

Stainless steel, then, has a definite 
endurance limit which aluminum and 
most other non-ferrous materials are 
lacking. If the endurance limit is not 


seeaee? 


exceeded the steel will never fail; if it 
is exceeded failure will occur in a defi- 
nite number of cycles. 


WHERE AND HOW MANY? 


Importance of proper vibrator loca- 
tion is emphasized by Fig. 4 which 
shows how harmonics combine to pro- 
duce peak stresses‘. The several har- 
monics may be caused by one or more 
vibrators applied to the same hopper. 
Experience indicates that properly 
sized and selected vibrators should be 
spaced at least 6 to 10 ft. apart on the 
circumference and staggered vertically. 
Metal thickness and vibrator power 
will influence final decision on spacing. 

In large diameter spray dryers, it is 
preferable to have a large number of 
smaller sized vibrators distributed in a 
staggered fashion around the circum- 
ference. Also, more vibrator mountings 
should be provided than vibrators, so 
the locations may be changed as oper- 
ating conditions dictate. 

It is generally a good policy to avoid 
using oversized vibrators. These units 
tend to cause excessive local stresses 
without producing sufficient vibration 
at a distance of 6 to 10 ft. away. Fur- 
thermore, static electricity caused by 
oversized electric vibrators aggravates 
the hold-up of material practically 
nullifying the effect of the vibrations. 

There are a large number of com- 
mercial electric vibrator sizes avail- 
able. The designer, therefore, has 
flexibility in making the correct selec- 
tion for a given job. 


FAULTY DESIGN IS CORRECTED 


At times it is desirable to construct 
conical bins wherein an inner cone is 
surrounded by an outer bin. A hypo- 
thetical case has been illustrated to 
show the incorrect application of elec- 
tric vibrators on this type of bin. 

Both inner cone and outer skirt are 
being vibrated by an oversized vibra- 
tor. The 14-in, tube welded to the 
inner cone could easily poke a hole 
through the relatively thin sheet. And 
on the outer skirt excessive strain will 
likely develop because a heavy #-in. 
mounting plate has been welded to the 
relatively light skirt. 

A remedy for this situation is also 
depicted. The inner cone has been 
reinforced by a tack-welded vibration- 
distribution band. The outer skirt has 
been reinforced in similar fashion and 
a 4-in. mounting plate substituted for 
the g-in. plate. Further improvement 
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can be obtained by using two smaller 
vibrators spaced 8 to 10 ft. apart rather 
than the one large vibrator. And of 
course the installation must provide for 
bleeding off static electricity. 
Air-driven vibrators are sometimes 
used in preference to the electric type 
where widely-spaced intermittent oper- 
ation makes low first cost attractive. 
They have the disadvantage of being 
noisy and are more expensive to oper- 
ate. Amplitude adjustment is not as 
readily attained as in the electric type 
without greatly reducing effectiveness. 





KNOCKERS TOO ARE USEFUL 


Sometimes there are jobs where 
neither electric nor air vibrators will 
keep material moving. Then it may be 
necessary to use a mechanical knocker 
as shown in the sketch. This unit has 
a motor reducer with chain drive, cam 
and roller which actuate a spring-re- 
turned piston having a hard rubber tip. 
The low-frequency hard kick which is 
produced simulates the wallop of a 
manually operated sledge hammer. 

On knocker installations the size of 
the spring and motor can be varied 
to produce exactly the desired force 
and frequency of blow. Flexibility in 
this respect is considerably greater than 
can be secured with electric or air vi- 
brators. However, the first cost and . 
maintenance of mechanical knockers 2x bond 
will be higher. This relegates their use “ all around, 
to special applications, ' 




















ROUGH GUIDE FOR SIZING 


Proper teaming of vibrator and bin 
sizes are given in the table, p. 206. 
Electric and air vibrator sizes are ap- 
proximate equivalents of various manu- 
facturers’ recommendations. The me- 
chanical knockers are approximate 
equivalents for the special situations 
that may justify their use. 

None of these recommendations can 
be taken literally, nor would any vibra- LVibrotor 
tor manufacturer make such blanket 
proposals. Individual installations con- 
tain too many variables to permit pro- 
ceeding on this basis. Instead the 
tabular information can be used as a 
guide for individual problems. 
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How Can We Achieve a National Science Policy? 


The law that established the National Science 
Foundation in 1950 charged it principally with the 
functions of developing national policy in science and 
supporting research and education in the basic sciences. 
Therefore, it is appropriate that we take stock of what 
has been accomplished to date in these two directions. 
The record as such is not impressive. But the figures 
do tell a story that has truly alarming implications. 

Federal funds for applied research and develop- 
ment work conducted in non-profit institutions totaled 
$246,532,000 in 1952. Basic research in such institu- 
tions totaled only $71,078,000. Of the latter, 48 per- 
cent was administered by the Department of Defense, 
39 percent by the Atomic Energy Commission, 9 per- 
cent by Federal Security and Agriculture, with but 
14 percent sponsored by the National Science Founda- 
tion. 

Thus we have the paradoxical situation where the 
Foundation which the Congress expected to become 
the principal agency of the government for the support 
of basic research, received only an insignificant fraction 
of the funds available for that purpose. This poses a 
serious problem, both of policy and administration. 

Were we living in Utopia, the solution would be 
very simple. As a national science policy it would be 
decreed that all basic research would be concentrated 
in university and government laboratories. All applied 
research would be taken over by industries, by privately 
endowed research institutions, or by the military in the 
case of weapons and other developments affecting 
national security. We might even have an all-powerful 
National Science Foundation to police the situation 
although that, of course, would scarcely be necessary 
in Utopia. 

Unfortunately in these United States in these 
troubled times, no one has the wisdom or authority to 
dictate national science policy no matter how logical 
and desirable it may seem. Our universities, hard- 
pressed for funds, are gradually forsaking their tradi- 
tional roles in fundamental science and teaching. More 
and more educational institutions are competing for 
applied research grants from government and industry. 
The military services, having learned the value of 
science in World War II, have gone overboard in 
support of basic research. They have turned to the 
universities to supplement their own laboratories be- 
cause they realize that academic research may stimulate 
applications to their particular problems. Likewise, 
these grants serve to attract and encourage university 
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scientists to continue their careers in military or other 
governmental laboratories. So it is not surprising to 
find an increasingly large proportion of both basic and 
applied research dictated by federal funds. 

It is obvious that without a great deal more sup- 
port and authority from the Congress, the National 
Science Foundation can do little to correct the present 
imbalance between basic and applied research. Nor 
can it hope immediately to take over the administra- 
tion of the much larger funds spent by other agencies 
for fundamental research. The real solution to this 
whole problem seems to lie with the Congress. And 
it will not come until its leaders obtain a much better 
understanding of science and research, particularly in 
their relations to national policy. 

Where is that education to come from? Certainly 
not from the agencies, competing for federal appro- 
priations. How about the National Research Council 
or the National Academy of Science? With all due 
respect for these venerable bodies, we prefer to see a 
little more active participation on the part of industry 
and of our scientific and engineering societies. 

Several years ago Great Britain set up an informal 
advisory organization known as the Parliamentary and 
Scientific Committee. In this Committee 175 Peers 
and Members of Parliament regularly meet with the 
accredited representatives of 74 scientific and techno- 
logical institutions. Their common purpose is to study 
and advise on legislation affecting the advance of science 
and education in the British Empire. 

A modest move in this same general direction has 
been visualized by Congressman Hinshaw of California 
whose H. J. Res. 166 introduced on February 3 would 
set up a Joint Congressional Committee on Science. 
Made up of seven appointed members of the Senate 
and seven from the House of Representatives, plus 
others from the Congress who volunteer their par- 
ticipation, this group would be concerned primarily 
with the impact of science on public affairs. It would 
serve as a permanent liaison between Congress and 
scientific organizations. It would meet with and utilize 
the services of the National Science Foundation and, 
significantly, could “accept the voluntary assistance of 
any private individual or organization.” 

If American industry is seriously concerned with 
the trend toward governmental domination, if not 
nationalization of research, it is high time we joined 
with the National Science Foundation and the Congress 
in the all-important task of promoting “a better under- 
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standing of the actual and potential impact of science 
upon public affairs.” That is the first step toward a 
sound national policy in science. 


An Ominous Trend 


There is an increasing trend among scientific jour- 
nals toward the use of subsidies from authors, their 
companies or the institutions sponsoring their research. 
This unfortunate plight is the result of the skyrocket- 
ing volume of original scientific publications and the 
even more startling increase in publishing costs. It 
affects most directly the scientific and professional 
societies that are obligated to publish the papers of 
their members irrespective of their immediate interest 
or value to the readers of the journals. 

A recent survey of the operations and finances of 
scientific journals made by the National Science Foun- 
dation covered more than a hundred such publications. 
Of these, 16 require payment of a publication charge 
from the author or his institution based on the number 
of pages printed. An additional 11 journals require 
payment for excess pages on very long articles and 26 
require payment for plates and tables. 

Although the total for such charges seldom ex- 
ceeded an eighth of the journal’s total revenues, the 
trend is nevertheless unfortunate in our opinon. Were 
it carried to any very great extent, it might seriously 
threaten the character and integrity of all scientific 
and technical publications. Despite the most careful 
and critical reviews, the editorial content would reflect 
the work and views of only those who could pay for 
the privilege of publication. Thus would the journal 
tend to defeat its own purpose in the dissemination 
of worthwhile scientific information. 

Fortunately for the readers of most chemical and 
engineering publications, there is no place or need for 
such subsidies. They are edited for the benefit of the 
user rather than the producer of the information they 
publish. Their editorial pages are not for sale, in whole 
or in part. 


Where It'll Do the Most Good 


No group within the chemical industries has given 
more serious study to university-industry relations than 
has the management of the Du Pont company. Its 
long-time program of grants-in-aid and fellowships to 
encourage fundamental research and post-graduate study 
has been widely hailed as a prudent means of “stock- 
piling” basic knowledge. Now that program is to be 
extended to assist and advance the teaching of chemis- 
try in American colleges and universities. 

These new plans are the result of almost a year’s 
discussions between educators and industrialists, with 
helpful advice from governmental agencies and educa- 
tional foundations. Simultaneously a survey was made 
of approximately fifty institutions that in the past have 
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been especially successful in training high-caliber gradu- 
ates in science and sending them on to graduate schools. 
Here the Du Pont officials felt was their best oppor- 
tunity to extend additional aid to education. As Craw- 
ford Greenewalt puts it: “the maintenance and encour- 
agement of high quality teaching is vital to the future 
supply and quality of scientists and consequently of 
research.” 

The new grants of $2,500 for advancing the teach- 
ing of chemistry will go to the chemistry departments 
of 19 colleges. All are private institutions with out- 
standing records in the training of 4-year chemistry 
majors. As is the case with the older fellowships and 
grants-in-aid for research, the awards are made directly 
to the schools, leaving up to their administrators all de- 
cisions on the detailed use of the funds. 

A second phase of the new plan provides for post- 
graduate teaching fellowships in 13 of the larger uni- 
versities. Again the awards are made directly to the 
chemistry departments, with the one restriction that 
they go to outstanding graduate students who have 
had two years of experience as half-time teaching 
assistants and who intend to continue on that basis dur- 
ing the period of their appointments. 

Here, in our opinion, is the place where compara- 
tively little money can go a long ways toward improving 
the quality of teaching at the elementary levels. There 
is altogether too much turn-over among graduate as- 
sistants who have had little or no experience in teach- 
ing — yet are in a key position to guide and inspire our 
future scientists and engineers. The new plan will en- 
courage some of these graduate students to become 
better teachers as a result of accumulated knowledge 
and experience. 

We continue to applaud Du Pont management for 
its willingness to invest more than $500,000 each vear 
in the aid of education and fundamental research. The 
new plan puts part of that money to work where it will 
do most good in improving the teaching of chemistry. 
No field is more deserving of industrial support. 


Don’t Discount Experience 


Good men in their most productive periods some- 
times become available for new employment through 
no fault of their own. As prospective workers they 
usually need less training, less time for adjustment to 
a job, and less close supervision. They often add an 
element of stability and thoughtful influence through- 
out the whole plant. 

Glib executive orders never to hire a man over 40 
can deprive a company of these advantages. This is 
wasteful because the assets the middle-aged man can 
offer a new employer often far outweigh the disadvan- 
tage of a shorter remaining period of service. 

Experienced employees are too scarce to be wasted. 
Quietly but surely, arbitrary age limits on hiring and 
retiring are becoming obsolete. 
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Paper Diaphragm Starts Siphon 
Fer Corrosive Liquids 


Renzo Votterra, Refinery Superintendent, General Plate 
Div., Metals & Controls Corp., Attleboro, Mass. 


* January Contest Prize Winner 


Shown above is a design for a semi-automatic siphon 
which solved a problem of long standing in our precious 
metals refinery. It seems likely that it can be used equally 
effectively in many other applications. 

In the precious metals refining industry one of the proc- 
esses used in separating gold from silver consists in the 
attack of the metal or of the sludge by concentrated sul- 
furic acid. The silver is dissolved as sulfate and the 
gold (with the platinum metals) remains as a residue. 

The solution has to be transferred hot, at around 300 
deg. C., and a siphon is generally used. In order to operate 
as automatically as possible, the siphon illustrated by the 
sketch has been adopted. 

At the delivery end of the siphon a tee and a union are 
connected as near as possible to each other, After the 
union, a length of straight tube is attached, as long as con- 
venient. The union is a few inches lower than the end 
of the inlet branch of the siphon. At the lateral branch of 
the tee, an appropriate length of pipe is connected for 
vacuum attachment. Before using the siphon, the union is 
opened and a disk of paper is inserted between the two 
pieces. The union is then closed tight. 


The siphon is immersed in the liquid and vacuum ap- 
plied to the lateral branch. The corrosive solution rises into 
the siphon, reaches the tee and the union. Before the solu- 
tion has time to flow very far into the lateral branch, the 
paper is burned and the siphon starts. 

The operation can be controlled by a man who is far 
away from the unit. If desired an aspirator bottle can be 
inserted in the lateral branch between the tee and the 
pump, for safety and control. 

The siphon has been used very satisfactorily in the refin- 
ing operation described. In other uses it might be neces- 
sary to change diaphragm material in order to adapt it to 
particular physical and chemical conditions. 


First-Aid Devices Protect 
Alkali-Metal Workers 


Paut C. ZremxeE, Safety Engineer, Oak Ridge, Tenn. 





Alkali metals are likely to 
be bad actors, especially from 
a safety standpoint. This is 
particularly true of sodium- 
potassium alloys which are 
liquid at room temperature 
and react violently with a 
minimum of moisture in air. 

When a spraying leak 6c- 
curs, especially under high 
temperature and pressure, 
things happen fast and the 
best of special extinguishing 
agents and special fire-fight- p/ 
ing clothing must be on hand. Wid 
In addition, there is the prob- 
lem of first aid for any worker unlucky enough to have 
been hit by the spray. Such metals are quite destructive 
to human tissues. The force of the spray and the inevitable 
reaction with body fluids causes deep-seated burns that are 
extremely difficult to heal. It is imperative for first aid that 
the metal be scraped off and the victim laved immediately 
with quenching liquid. For this purpose we use a mineral 
oil of suitable characteristics. 
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%& February Contest Prize Winner 


“New Instrument Measures 
in Steam at Very 
Low Concentrations.” 


A prize of $50 in cash will be awarded to 
Frederick Fahnoe, chemical engineer, Vitro 
Corp., New York 7, N. Y. Mr. Fahnoe’s 
article will appear in the Plant Notebook 
section of our May issue. 

$50 PRIZE FOR A GOOD IDEA—Until 


further notice the Editors of Chemical 
Engineering, will award $50 cash each 
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month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month’s winner will be announced 
the seccnd following month and published 
the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
2 gece and should be short, prefer- 
ably not over 500 words, but illustrated if 
ossible. Articles which are acceptable 
ut are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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Originally this mineral oil was stored in 5-gal. safety cans 
and kept in the first aid cabinet. We have now developed 
a much better system as illustrated in the accompanying 
sketch. The oil is transported to the scene of the accident 
in a 55-gal. stainless steel drum supported on a welded 
steel frame mounted on casters and provided with a handle 
for pushing. The drum is provided with a hose, shut-off 
valve, and nozzle for applying the oil, the latter ordinarily 
inserted in a fitting at the top of the drum, and secured 
to it by a seal wire to prevent tampering. The arrangement 
is clearly shown jin the drawing. 

This gives us an ample supply of oil with which we can 
douse the injured person from head to foot. Then, if the 
medical authority desires, we can transport the casualty to 
the hospital in a special liquid-tight ambulance cart which 
we use as piece of companion equipment. The cart is an 
aluminum tub on a tubular aluminum frame, mounted on 
casters. The tub is about 64 ft. long, 24 ft. wide and 6 in. 
deep, of one-piece construction. 
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Nomograph Gives Liquid Volume 
Within a Slanting Tube 


Jack Lowe, Servel, Inc., Evanston, Ind. 


The volume of liquid held in a slanting tube of outside 
diameter D, by a plane obstruction of height h perpendicu- 
lar to the tube wall, can be found by the formula V = 
[(2/3)(hD — h*)** + (h — D/2)A)L/h, where L = h 
cot , and A, the area of wetted segment of the obstruc- 
tion, equals (4/3)h* \/D/h — 0.608 if h is less than D/2; 
or A = xD*/4 — (4/3)(D — h)*/D/(D — h) — 0.608 
if h is between D/2 and D. Here L is the distance the 
liquid backs up the tube when its angle is @ deg. with the 
horizontal. 
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The formula can be used to make a nomograph, con- 
struction of which 1s described here so that similar nomo- 
graphs for tube volume can be constructed for ranges not 
covered by the variables used here, Then too, in similar 
problems where certain variables are so tied up that they 
cannot be put in logarithmic form for orthodox nomograph 
construction, the same approach might be used. 

A brief examination of the formula shows that at least 
four scales will be needed; one for each of the variables and 
also a reference line. Scales for V and L (and perhaps 
others) will be logarithmic. The rest of the formula 
including the segment area will be some function of h and 
D. The scale direction, whether up or down, is determined 
by a logical examination of each variable’s effect in the 
formula. 


HOW TO DRAW CHART 


To start, three parallel lines are drawn and the outer 
two are marked off in logarithmic scales to cover the desired 
ranges for L and V. The maximum value for V can be 
found from the formula by substituting values for the 
maximum diameter, height (which will be the same as D 
when the tube is completely blocked), and length. 

It is assumed that the D scale will fall somewhere be- 
tween the L and reference lines, and be parallel to them. 
Although the moduli and the distances between the various 
scales will be predetermined by the arbitrary selections 
made in constructing the three scales, it is not necessary 
to know any moduli or distances using this method of 
nomograph construction. A construction line which is 
horizontal, or nearly so, is drawn from a point, say 10, on 
the L scale to the reference line. Some convenient value 
of D is chosen (1 for example) and by definition can be 
made to fall somewhere on this construction line from 
point L = 10 to the reference line. Now, with given values 
of L=10, D=1 and h = 3, for example, the volume V 
is calculated from the formula. Two other values of V are 
calculated changing only L, say to 5 and 20. These three 
solutions of V will locate both the D and the 100h/D 
lines at the points of intersection (D =1 and 100h/D = 
50) of the three construction lines. This same process is 
needed to establish other points on the 100h/D scale by 
solving the equation using D = 1 and L = 10, but chang- 
ing h to get the desired values of 100h/D. 

Then, the remaining points of the D scale are established 
by again using the formula and varying the values of D. 
In this particular tube problem the D scale is logarithmic. 

A scale for the angle of slant 6 may easily be constructed 
from the relationship L = h cot @ as a means of determin- 
ing L when the angle of slant and h are known. An addi- 
tional scale for h could also be constructed for the L=h 
cot @ relationship, but the D scale can be used for both 
h and D, since the D scale meets all the requirements of 
any h values. 

One example of establishing a point on the angle 6 scale 
will suffice for all desired points on it. For the point 6 = 
3 deg., let h == 4 and find L=9.54. Then let h=1 and 
find L = 19.08. The intersection of these construction 
lines establishes the point 6 = 3 and also the distance that 
the 6 scale is from the L and D and h scales. All the scales 
and the reference line are parallel. 

As an example of use of the chart, a 14-in. I.D. pipe 
slanted at 3 deg. has an obstruction 4 in. high. What is 
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the trapped volume and how high up the tube will it 
reach? Here 100h/D = 40. Connect 4 on the h scale 
ps 7 3 deg. to L = 9.6. Connect from L = 9.6 through 

= 14 and extend to the reference line, Connect the 
wht intersection with 100h/D = 40 and read V = 
1.87 cu. in. 
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Control Chart Tests Effect of 
Industrial Safety Programs 



































Wit C. Soupriette, Cities Service Oil Co., East 
Chicago, Ind, 


The ultimate goal of every industrial safety program is 
to reduce the number of accidents which occur. Determin- 
ing whether a decrease in any period represents a real 
improvement or is caused by chance variation is somewhat 
difficult unless evaluated with the assistance of a simple 
statistical procedure. It has been found that many types of 
accident reports may be analyzed through the use of the 
contro! chart for number of defects, commonly called the 
c-Chart. 

The fundamental theory behind statistical quality con- 
trol is that all variations in nature are brought about by 
a combination of chance and assignable causes. Assignable 
causes (in the case under consideration, safety hazards) 
can be detected by the use of control charts as they 
evidence themselves as points above the control limits. 
By the use of past records and probabilities the chance 
variation limits may be predicted so that any point falling 
beyond these limits is fairly certain to result from some 
assignable cause, i.e., a hazard or unsafe practice. 

The use of this method is illustrated by the following 
example which utilizes a hypothetical lost-time frequency 
record with the data selected from a table of random 
numbers. 


Lost-Time Frequency, Man Hr. per 100,000 Hr. Worked 


— ——— 


1949 1950 1951 





1948 
1 





The table lists lost time frequencies for each month 
for a four-year period. The average lost-time frequency 
month for the period is denoted as c,. and is equal 

to 542/48 or 11.29. The data are then plotted and control 
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limits are computed and drawn on the graph. The limits 
are calculated as follows: Upper control limit = c.,. + 3 
Vew. = 11.29 + 3 (3.36) = 21.37; Lower control 
limit = 0. 

CHART SHOWS LACK OF CONTROL 

The results indicate that for a given plant and opera- 
tions peculiar to it, the lost-time frequency would fluctuate 
between 0 and 21 if only chance causes were operating. In 
the case illustrated three points fall above the upper con- 
trol limit which indicates that some assignable cause was 
responsible for this so-called lack of control. Checks will 
usually indicate these out-of-control points were caused by 
introduction of new or modified operations not in pre- 
vious use, resulting in serious accidents. By keeping this 
type of chart it is possible to predict whether or not the 
radical variations are normal or caused by some faulty pro- 
cedure which should be remedied. 

For the last two years in the illustration it appears that 
the effectiveness of the safety program has increased. To 
determine this point the four-year record, excluding the 
three points which were out of control (over 21), is used 
to calculate new and closer control limits for projecting on 
a graph of the future months. Based on the 45 months 
showing control, the projected average lost-time frequency 
is 10.11 and the upper and lower control limits are 19.65 
and 0, respectively. If the succeeding months fall within 
these limits it is an indication that the program is having 
the desired effect. As time goes by and the safety record 
improves, narrower and narrower limits may be computed 
with an overall lowering of the average rate. 


REFERENCES 


1. American Society For Testing +7 emma 
entation of Data,” Committee E-1 (19 

2. Grant, E. L., “Statistical “Quality “Control,” 
Book Co., inc., New York (1946 
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Thermostats Measure Liquid Level 


Thermostats are not tsually considered as level-measur- 
ing instruments. However, they were sc used in a recent 
application on hot asphalt at 420 deg. F. The idea is 
extremely simple: By using thermostats at various levels 
in the tank, and setting them at slightly below the liquid 
temperature, those thermostats above the level will close 
and light pilot lights, while those below will open and leave 
their lights dark. 

The installation was one made by the Flintkote Co., 
East Rutherford, N. J., in a 15-ft. deep dip tank used for 
saturating insulated siding with liquid asphalt. This method 
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was used because the high temperature and extreme vis- 
cosity of the asphalt interfered with operation of most leve! 
indicating instruments. The installation consisted of two 
rows of Fenwal Thermoswitches, each with 11 units spaced 
6 in. apart. The rows were staggered vertically so as to have 
one thermostat every 3 in. The reason for covering so 
much of the height is that the tank level is varied from 
time to time to govern the amount of penetration of the 
saturant. 

At any given operating level it is necessary to use three 
thermostats to show whether the level is “high,” “correct,” 
or “low.” The plant men connect any adjoining three to an 
indicator light panel by means of pronged connectors. 
Then, since the thermostats are set to open at a tempera- 
ture of 375 deg. F., the one above the level, controlling 
the green light, will be closed, allowing the green light to 
burn. The one controlling the yellow “safe-level” light will 
blink on and off with slight changes in level, while the red 
light, indicating too low a level, will be lighted only in 
cases of abnormal operation. Neither high temperature nor 
high viscosity impair the operation in any way. If desired 
this arrangement can also be used quite easily for feed 
pump control. 


Simple Hookup Solves Problem in — 
Liquid-Liquid Extraction 


J. D. Ross, Chemical Engineer, Oregon Forest Products 
Laboratory, Corvallis, Ore. 





Our problem was to de- 
termine the practicability of 
a liquid-liquid extraction in- 
volving an aqueous organic 
solution and an organic sol- 
vent. Since no equipment was 
available for the job it was 
necessary to construct a small 
packed column. This consists 
of a standard section of boro- 
silicate glass pipe, 2x 60 in., 
packed with 4-in. Raschig 
rings. Overhead supply tanks 
were installed to store solvent 
and feed stock and provide 
gravity flow for continuous 
operation. 

First trials were made by manually controlling the feed 
inlet, raffinate discharge, and solvent inlet. This proved 
unsatisfactory because of the irregular flow rates of feed 
and solvent, and the inability to maintain a consistent 
extract/raffinate ratio. The aqueous solution, being some- 
what viscous, did not flow evenly, and it was difficult to 
control the location of the interface at the desired point 
in the column. 

The apparatus was therefore modified according to the 
accompanying sketch. The feed tank was discarded and 
replaced with an aspirator bottle fitted for constant dis- 
charge (Mariotte’s Bottle). At the bottom of the column, 
a 5-liter flask was installed with tubing connections to the 
rafinate outlet and the solvent inlet. Since the feed was 
the dispersed phase, in operation the flask and column 
were completely filled with solvent and the solvent supply 
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tank then valved off. The feed solution was then admitted, 
passing down the column into the flask, and displacing an 
equal volume of solvent upward through the column and 
into the extract receiver. This permitted a “continuous 
batch” operation that was quite successful. . 

Although this procedure limited the extract and raf- 
finate flow to approximately equal volumes, consistent 
operation was achieved and fairly reliable data were 
obtained. 
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Freight Costs for Equipment 
Shown by Nomograph 


Jacques R. La Pornte, Chemical Engineer, Pittsburgh 
Coke & Chemical Co., Neville Island, Pittsburgh, Pa. 


In its special issue on equipment cost estimation (May 
1947, p. 125) Chemical Engineering discussed freight costs 
on equipment and pointed out that freight had best be 
estimated separately and not considered simply as an 
element of installed cost if shipping distances are great 
and detailed installation costs are known. For estimating 
purposes the article gave four equations for approximate 
costs in cents per 100 1b., based on the second class rate 
for machinery. 

These equations are: For eastern U. S. the carload rate 
(30,000 Ib. min. carload) in cents per 100 Ib. is given by 
25 + 0.06 M and the less-than-carload rate by 55 + 0.12 M. 
Corresponding transcontinental rates are: carload rate 
(30,000 Ib. min. carload), —75 + 0.16 M, and LCL rate, 
—80 + 0.26 M. Here M is the air-line distance to the 
receiving point. 

By combining a line coordinate chart with a Z chart we 
secure a useful nomograph from which both unit costs and 
total freight costs can quickly be obtained. For example, 
for 100 Ib. transported 1,200 miles in eastern U. S., the 
cost per 100 Ib. is 97 c. For a 50,000-lb. car over this dis- 
tance the cost is $485. 

Although these equations go back to May 1947 it has 
been found that for cost estimates the freight rate still 
closely approximates the second class rate for machinery. If 
the total cost found with the chart is multiplied by the 
ratio of the cost index for the present date, compared with 
May 1947, a conservative figure results which is reliable 
enough for most cost estimates. 
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FOR work factor for heat transfer—all four equations (p. 217). 


FOR liquid physical property factor—all four equations. 


Shortcut to Heat Exchanger Design—lIIl 


You can cut in half the time required for designing heat exchangers by the conventional 
methods. Here’s how to do it when a fluid changes in phase as in heaters and condensers. 


Cc. H. GILMOUR 


In heat exchanger design, problems 
which concern the heating of fluids 
by condensing steam are of consider- 
able importance. Or the problems 
may involve the condensation of proc- 
ess vapors using cooling water or any 
other fluid, either gaseous or liquid, 
as a cooling medium. 

In the first instance the heat ex- 
changer would be called a heater. In 
the second instance the heat exchanger 
would be called a condenser. 

For the fluid which undergoes no 
change in phase, such as the cooling 
water or process fluid being heated, 
the methods for computing the heat 
exchange factors and the pressure drop 
factors have already been shown in 
Articles I and II. 

However, for the fluid which under- 





C. H. Gmmovur is staff engineer 
with Carbide and Carbon Chemicals 
Co., at S. Charleston, W. Va. 
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goes a change of phase (namely, the 
condensing vapor, whether it be steam 
or a process vapor), it is necessary to 
develop a new set of factors based 
upon this mechanism of heat transfer. 

The formula which is used to calcu- 
late the film coeffiecient of heat trans- 
fer for condensing vapors is called the 
Nusselt formula and is expressed in 
two ways depending upon whether the 
tubes are vertical or horizontal. 

For vertical tubes’: 

“fp 

h = 0.925 k. ] 

ar 2 


gp? 
For horizontal tubes’: 
r oe iy 
bat 
In these equations, all the physical 
properties are for the liquid film 
formed in the condensation process. 


The following units for the various 
factors apply: k is the thermal con- 


h = 0.760 k 





ductivity in Btu./hr./ft./deg. F., g is 
the graviational constant in ft./hr.’; 
e is the density in lb./ft.; u is the 
viscosity in lb./hr.-ft., and T° is a term 
called “tube loading” in Ib./hr.-ft. 

The latter term is a function of the 
position of the tube (i.e., whether 
horizontal or vertical) and of the 
placement of the fluid (i.e., whether 
on the tube side or the shell side of 
a heat exchanger). 

All of the other factors are not in- 
fluenced either by tube position or 
by placement of the fluid. So the 
physical property and the work factor 
will be a constant for any particular 
problem. 

There are, of course, other possible 
positions of the tube in a condenser, 
namely inclined at any angle from 
zero to 90 degrees from the horizontal. 
This case can be treated in the same 
manner as the two cases presented 
here. However, this has not been 
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FOR mechanical design factor, Eq. III-1. 


done. For those who desire inclined 
heaters or condensers, it would be 
safe design to assume they are vertical. 
If, in the future, there appears to be 
interest in a more exact solution for 
this case, the author will develop the 
necessary heat transfer factors and 
computation sheets. 

In the preceding articles for fluids 
without phase change the temper- 
atures used on the computation sheets 
could be expressed in either deg. C. 
or deg. F. Reason: in the work factor 
for all four columns the temperature 
range was divided by the temperature 
difference. Since both of these meth- 
ods represented a difference, the ratio 
remained the same regardless as to 
whether deg. C. or deg. F. were used. 

However, in the development of the 
expression for condensers the latent 
heat of vaporization appears in the 
work factor—and this is usually ex- 
pressed in terms of btu./Ib. Thus it 
becomes necessary to use deg. F. when 
expressing temperature difference. If 
centigrade temperatures are used a dif- 
ferent numerical factor may be used 
to compensate for this. 

Only factor in the Nusselt equation 
that may be unfamiliar is the term I’. 
For the various tube positions and 
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FOR mechanical design factor, Eq. III-2. 


fluid placements this term is defined 
as follows: 
Horizontal Vapor-in-Shell 
nM) ae 
tr X 2L 


1M is the number of tube rows across the center 
of the tube bundle, Lis the tube length in feet, 
and W is the vapor condensed in lb./hr. 


Vertical Vapor-in-Shell 
Saat fecal 
Np wdo/ 12 
nz is the number of tubes in the tube bundle 


and d, is the outside diameter of the tube 
in inches, 


T = 


ft = 


Horizontal Vapor-in-Tube 


ee F ee 
n X 2L 


n and L are the number of tubes in parallel 
and the series length in feet, respectively. 


Vertical Vapor-in-Tube 


T = 


T= 


icicle 
nx wd; /i2 


n and d, represent the number of tubes in 
parallel and the inside diameter of the tubes 
in inches, respectively. 

Starting with the Nusselt formula, 
the Weber formula for thermal con- 





About “Shorteuts To Heat Exchanger Design” 


Nore—The first article in this series 
(Oct. 1952, p. 144) developed a basic 
method for the design of heat ex- 
changers. Use of the method for 
conditions of no phase change, forced 
convection, turbulent flow, and cross 
flow in shell was described. 

Article II in the March issue (p. 
226) described the use of the basic 
method for conditions of no phase 
change, forced convection, turbulent 
flow, and parallel flow in shell. 


This article deals with heaters and 


condensers in which the condensing 
vapors contain no more than a small 


amount of superheat or non-conden- 
sible vapor. Remaining articles in this 
series will cover the case where there 
is a considerable amount of one or 
the other, also the case where the 
condensate is subcooled. 


It will be necessary to refer to the 
first article for certain alignment 
charts, nomenclature, as well as devel- 
opment of the -basic method. When 
you do, please note that W.’ was 
omitted under work factors for pres- 
sure drop in Eq. VII. In this same 
equation the exponent on the term P 
is a 3.—Epiror. 
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FOR mechanical design factor, Eq. III-3. 


ductivity, the heat balance equation, 
and the expression relating the shell 
diameter to the tube diameter and 
number of tubes in a heat exchanger 
—we may develop four equations for 
the heat transfer factor for condensers 
(see Eqs. III-1 through ITI-4). If centi- 
grade units are used for temperatures 
then all of the numerical factors in 
these equations should be divided by 
1.8 or should read 2.64, 4.75, 2.92. 
and 4.75 respectively. 


PRESSURE DROP 


Methods for determining pressure 
drop on the condensing side of heat 
exchangers are not nearly as clear 
cut as the methods for estimating heat 
transfer coefficients. 

This is not surprising when the 
process of condensation is considered, 
because you have a varying mass flow 
throughout the exchanger. You also 
have tubes that are wetted with con- 
densate, whereas the fluid upon which 
friction is acting is a vapor. 

Usually each designer will have his 
own method of determining the pres- 
sure drop to be expected. In this ar- 
ticle the author has used the Fanning’ 
equation and has multiplied by a 
factor designated as fx, = 0.5 which 
is the method suggested by Kern.‘ 
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FOR mechanical design factor, Eq. III-4. 


The author of this article would not 
expect to estimate pressure drops for 
condensing vapors with any great de- 
gree of accuracy—the main use of the 
pressure drop calculation being to pre- 
vent designs which would result in 
enormous or impossible pressure loss 
conditions. For single pass, vapor-in- 
tube condensers this factor will be ap- 
proximately 0.3, the loss in the re- 
versals of flow in the heads being re- 
sponsible for the higher value in multi- 
pass units. Note that the viscosity and 
specific gravity (referred to liquid 
water) are for the vapor and are la- 
beled with a subscript v. 

For the shell side, the estimated 
pressure drop is figured in exactly the 
same manner as that for fluids in cross 
flow on the shell except that the nu- 
merical factor is lower and the specific 
gravity is that of the vapor compared 
with liquid water. Here again the ac- 
curacy is not very high but it is com- 
pletely satisfactory for design pur- 


poses. 
SELECTION OF TYPE OF CONDENSER 


Since the designer has a choice of 
four types of condensers, it would be 
appropriate to consider advantages and 
disadvantages of each type. 

Although it is well known that con- 


densing coefficients for horizontal 
tubes are more than two times higher 
than those for vertical tubes, this is 
seldom the criteria on which selec- 
tion is based. Space requirements, ma- 
terials of construction, and even per- 
sonal prejudices usually dictate the 
type of condenser to be used. 

The horizontal vapor-in-shell con- 
denser is used to a large extent for 
steam condensers and feed preheaters 
in the heat and power industry, and 
as process vapor condensers in the 
petroleum and chemical industries. 

A long tube, small diameter con- 
denser of this type has the disadvan- 
tage that non-condensible gases are 
given an opportunity to separate in 
the vicinity of the condensate outlet 
end of the condenser—thus blanking- 
off useful heat transfer area. This 
condition may be overcome by mak- 
ing the exchanger short but large in 
diameter and using longitudinal baffles 
at various points around the periphery 
of the shell—so that the incoming va- 
por makes one pass across the tube 
bundle on the way to the steam trap 
or drainer. Another method is to use 
“split-flow,” in which the vapors are 
caused to flow from the center to 
either end of the exchanger and then 
back to the center again by the use 
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of a horizontal longitudinal baffle in 
the center of the shell. 

The vertical vapor-in-shell condenser 
is also subject to troubles with inert 
gas binding unless the tube supports 
or baffles are extended well across the 
tube bundle, or unless the vapor is 
introduced by use of a vapor dis- 
tributing ring or belt. 

However, with a 25 percent cut on 
the baffle the inert gases will be driven 
to the bottom of the condenser where 
they may be removed with the con- 
densate or through a vent. A vertical 
multipass tube side condenser pos- 
sesses the disadvantage that if the 
fluid being heated on the tube side 
tends to vaporize, some vapor binding 
on the tube side may be experienced. 
This type of condenser is often used 
for forced circulation vaporizers in 
which a rather high rate of fluid flow- 
ing on the tube side is superheated 
and allowed to flash in a flash-tank or 
still column. 

The horizontal vapor-in-tube con- 
denser is subject to partial flooding of 
the tubes by condensate, thereby re- 
ducing the net heat transfer area for 
condensation. This will be more no- 
ticeable in multi-pass units than in 
single pass units. 

In order that this condition of tube 
flooding is not carried too far, an ad- 
ditional mechanical design factor la- 
beled F,,2 is provided. It is stipulated 
on the computation sheet that when 
the quotient of W,/n s d,*” exceeds 
0.3 then this factor is 1.3. 

It is probably not good design to go 
above a value for this quotient of 0.5. 
This type of condenser has the ad- 
vantage that high coolant coefficients 
may be obtained in the shell side; 
also high vapor condensing coefficients 
may be obtained on the tube side. It 
possesses good characteristics for non- 
condensible gas removal and is used 
most often where U-bend construc- 
tion is desirable. 

The vertical vapor-in-tube con- 
denser should always be a single pass 
condenser since it is rather unsatisfac- 
tory to have the vapor and condens- 
ing liquid flows opposing each other. 
The factors for this condition are 
given on the assumption that the num- 
ber of passes on the tube side will al- 
ways be unity. This type of con- 
denser has the advantages that inert 
constituents will be driven to the cold 
end and high heat transfer coefficients 
may be obtained on the shell side. 
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EXAMPLE 


The use of the computation sheet 
for exchangers in which one of the 
fluids is a condensing vapor may be 
shown by considering Example 12.1, 
Process Heat Transfer, Kern, p. 274. 

This problem calls for the design of 
a horizontal vapor-in-shell condenser 
in which 60,000 lb. per hr. of 
n-propyl alcohol is to be condensed at 
244 deg. F. The cooling medium is 
water at 85 deg. F., the fouling factor 
is 0.003, and the allowable pressure 
drops are 2 psi. for the vapor and 10 
psi. for the water. Tubes are to be 
3 in. O.D. by 16 BWG 8 ft. long. 

Only physical property which is not 
given in the problem by Kern is the 
specific heat of the n-propyl alcohol 
which can be obtained from the chart 
on p. 804 of “Process Heat Transfer.” 
At 244 deg. F. the value is 0.81. 

Cooling water is on the tube side 
and the position of the tubes is to be 
horizontal. For the condensing vapor, 
the physical properties are recorded in 
their respective columns and the physi- 
cal property factor determined from 
the nomograph for liquid physical 
property factor which accompanies 
this article. To calculate the work 
factor the weight rate of vapor to be 
condensed, the latent heat, and the 
mean temperature difference are re- 


corded in their respective columns. 
The work factor is obtained from the 
alignment chart bearing the title 
“Work Factor for Heat Transfer.” 

The physical properties and work 
factor properties for the tube side, 
tube wall, and fouling columns are re- 
corded in the manner explained in 
Article I, and the factors are obtained 
from the nomographs published 
therein. 

To obtain the mechanical design 
factor a trial and error solution is 
usually required but for the purposes 
of this illustration we have used the 
number of tubes, number of passes, 
and baffle pitch which appear in the 
solution to the example as given by 
Kern. -The sum of the products of 
the various heat transfer factors is 
very close to unity and, therefore, we 
may say that we arrive at the same 
answer that appears in the example 
referred to above. The agreement on 
pressure drop is not as close. Never- 
theless, the pressure drops as calcu- 
lated are within the allowable range 
and are sufficiently accurate. 

There is nothing unique or fortui- 
tous in the fact that the same result 
is obtained by both methods because, 
after all, they are in fact the same 
method and the basic design data are 
identical. This emphasizes the impor- 
tance of giving rating engineers all the 
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HEAT EXCHANGER COMPUTATION SHEET 
FOR HEATERS AND CONDENSERS 
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basic design data including fouling 
factors, because otherwise it is quite 
likely that various rating engineers will 
arrive at different designs for any 
given problem. In fact, if the author 
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of this article were given this prob- 
lem without the stipulations of tube 
size and length, fouling factor, and 
placement of the fluid—he would use 
a fouling factor of 0.001 and arrive at 


a design calling for about 1,000 sq. ft. 
in a 27 in. shell rather than 1,200 
sq. ft. in a 31 in. shell. 

Without belittling the very com- 
prehensive calculations indicated in 
Kern’s approach to the problem, it 
should be quite obvious that the use 
of the computation sheet presented 
here shortens the amount of work 
involved in solving heater and con- 
denser problems. 

Note also that this method also al- 
ways takes care of the resistance of 
the tube metal. This was ignored in 
the calculations by Kern. That this 
omission was justified for this par- 
ticular problem is indicated by the 
magnitude of the factor for tube wall 
which is 0.002 out of a total of 0.972 
or only 0.2 of 1 percent. However if 
the tubes were made of Hastelloy 
Alloy “B” with a thermal conductiv- 
ity of 6.6, the tube wall factor would 
have been 0.002 x 226/6.6 = 0.0685, 
representing a contribution of about 
6.6 percent to the total area required. 


TYPES OF EXCHANGERS ADAPTABLE 


The method described in Article 
III is applicable for the design of 
liquid or gas heaters, forced circula- 
tion calandrias or vaporizers, process 
vapor condensers, and steam con- 
densers. The steam or condensing va- 
pors may contain a small degree of 
superheat or a small amount of non- 
condensible vapor provided the satu- 
rated temperature is used as the vapor 
temperature. 

Computations for the case of con- 
densers in which there is a consider- 
able amount of superheat or a con- 
siderable amount of non-condensible 
gases will form the subject of a later 
article in this series. 


NOMENCLATURE 


Only terms which appear on the 
computation sheet which have not 
been described in the previous ar- 
ticles are: 4 which is the latent heat 
of vaporization in Btu./lb. and the 
subscript v which denotes properties 
of the vapor rather than the liquid. 


REFERENCES 


Kern, Process went a5 a McGraw-Hill 
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1 P. 265, eq. 12.39. This is identical with 
the equation as written in this article. 
be factor 1.47 divided by 41/=0.925; 
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4P. 273, i. 47 and sentence preceding 
this equation. 
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Next Time, Use Statistics 


P. FERENCZ and B. H. LLOYD 


Statistical methods can no longer 
be described as new. They have proved 
themselves in many different fields. 

Yet there is need for wider appli- 
cation of statistical methods in the 
chemical industry. To meet this need, 
chemical engineers must be trained in 
statistics on a practical level. 

This will not be accomplished by 
producing statisticians. Rather it will 
be done by introducing new ways of 
thinking. 

What statistical techniques are 
available? How are they used? What 
advantages do they offer over the 
methods we are now using? Can they 
be used to solve problems heretofore 
shelved because of their complexity? 

There are many good books on ap- 
plied statistics, and a few have been 
written in the interest of the chemist 
and the chemical industry.“ * * Some 
of these deal briefly with methods of 
quality control, but modern texts tend 
to cover a broad field of applica- 
tion.” ” 

Chemical engineers working in pro- 
duction, design, research or develop- 
ment want to know where they can 
use statistics in their everyday work. 
We disregard in this article, therefore, 
problems of a more or less general na- 
ture encountered in every industry, 
such as sales statistics, market fore- 
casts, problems of industrial hazards, 
reliability of cost estimates, and so on. 
The statistical treatment of such prob- 
lems follows established lines, usually 





Paut Ferencz and B. H. Luoyp are 
with Canadian Industries Limited in 
Montreal, Canada. Dr. Ferencz was 
the author of an article published in 
CE last April on the use of statistics 
in cost estimation. Another article to 
follow soon will deal with such aspects 
of statistics as distribution and rela- 
tionships of variables. 
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Illustrated with down-to-earth practical examples, this 
article and one to follow describe more than a dozen ways in which chemical 


engineers can increase the accuracy and speed of their everyday work. 


without much consideration for special 
features of the chemical industry. 

In many other problems, however, 
special aspects of the chemical indus- 
try have to be taken into account 
when applying statistical procedures. 


Meaning of Observed Values 


In chemical operations we can 
easily regulate such variables as tem- 
perature, pressure and concentration 
within certain limits. These limits 
depend to some extent on human be- 
havior—that is, how promptly and ac- 
curately an operator can react to the 
signals given by a measuring device. 
(The term measuring device is used 
here in the widest sense, including 
chemical analysis, sensual reactions, 
etc.) However, we have to recognize 
the real meaning of these signals— 
readings on our thermometers, chemi- 
cal analyses and, generally, all data 
pertaining to operating conditions. 

The reading on our thermometer may 
change in time, and it may change be- 
cause of incomplete mixing of the 
fluid. The reading might be different 
when we use another thermometer. 
Thus when we find that the tempera- 
ture of our reactor is, say, 10 deg. C., 
we can consider that figure only as an 


estimate of the average temperature. 

Now assume that our process is 
such that temperatures higher than, 
say, 15 deg. C. should not occur at 
any time and at any point in the re- 
actor, as in the case when manufac- 
turing nitrated explosives. Then we 
have to know whether there is some 
probability of a 5-deg. difference be- 
tween the temperature at any point 
in the reactor and the observed aver- 
age temperature. 

Furthermore, we have to consider 
the unavoidable temperature varia- 
tions because of various cooling effects. 
These can be caused by differences in 
temperature of the brine, by variations 
in the flow rate inside the coil, and 
by radiation losses, depending on 
atmospheric conditions. These latter 
variations cause temporary deviations 
whose adjustment takes time and 
whose effect is superimposed on the 
effect of incomplete mixing. 

Thus we have here a statistical 
problem—to calculate the probability 
of the occurrence of a 5-deg. deviation 
locally and temporarily, based on many 
observations averaging 10 deg. C. In 
the manufacture of explosives the 
permissible probability would have to 
be extremely low because of the seri- 
ous hazard involved. 


HOW ONE PLANT SAVES $3 MILLION A YEAR 


An extensive statistical quality control system is paying off handsomely at Rad- 
ford Arsenal. Use of this system has brought about a reduction in equipment and 
operating personnel, with savings of $3,150,000 per year. 

Hercules Powder Co., operator of the arsenal, established statistical quality con- 
trol in collaboration with Ordnance Corps personnel. The plant makes “bazooka” 


or rocket powder. 


Added bonuses are increased production, higher percentage yields, improved 
quality. The number of inspection steps has been substantially reduced. In spite 
of much higher costs, these improvements have permitted Hercules to hold the 
price of powder to the same approximate level as in 1945. 

Quality control is only one aspect of statistics treated in the accompanying article 
and the one to follow. Full appreciation and use of this powerful tool can undoubt- 
edly save the chemical industry many more millions. 
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Similar considerations apply to any 
“measurement. Take the case of 
superphosphate manufacture: 

Assume the analytical result shows 
that our product contains 20.3 percent 
available P,O,. The product is stored 
in piles, from which samples have 
been taken and analyzed. The stored 
pile is made up of a number of batches 
from material produced under more 
or less different conditions, and the 
P.O, content in the pile would not 
be uniform for that reason. Further- 
more, in each batch or in each pro- 
duction period the material might be 
inhomogeneous due to inadequate 
mixing, forming of lumps, etc. On 
top of that, segregation in layers with 
different compositions might occur 
in large piles. 

Not only may the analytical results 
differ from the true composition be- 
cause of sampling and analytical errors, 
but in many cases—and superphos- 
phate is a good example of this— 
we don’t even have such a thing as 
true composition. The composition 
will change because of curing of the 
material, making more P.O, soluble, 
or a reversion into insoluble P,O, may 
occur. Moisture evaporates and new 
material is added to the pile while 
shipments are removed from it. 

The practical problem when selling 
products based on their composition, 
therefore, is not to determine the ex- 
act composition. Such products are 
usually sold with some allowance for 
inaccuracies of sampling. The analy- 
tical result found by the seller is ac- 
cepted unless the difference deter- 
mined by the buyer or by an umpire 
exceeds a certain previously agreed- 
upon value. 

Let us say, in the assumed case, that 
the limits of uncertainty agreed upon 
are + 0.2 percent P.O,. The statisti- 
cal problem, then, will be to work out 
a sampling plan that will seldom give 
us a result in error by more than 0.2 
percent P,O,. The number of times 
that these limits will be violated is 
fixed by a preassigned probability. 
That is, we want to be sure that 95 
percent of the time, for example, the 
buyer will not find less than 20.1 per- 
cent when our analysis shows 20.3 
percent. 

It is not necessary to cite further 
cases to illustrate our point; those 
mentioned above permit us to look at 
the problem in a general way. In the 
case of temperature in a nitrator we 
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measured a property several times and 
saw that we cannot expect to get 
exactly the same value each time. 
Small deviations are likely to occur 
for the reasons explained. The analy- 
tical results of samples taken from a 
pile of superphosphate are likely to 
show relatively large deviations. 
Evidently more uncontrolled factors 
are in effect there, greater even than 
the uncontrolled factors in the case 
of the temperature. 

In both cases, and generally in all 
cases of measurements, the object on 
which the measurement is made is to 
be characterized by a certain property. 
We see now that this cannot be done 
by giving an answer on the basis of 
just One measurement. 

Because every measurement is sub- 
ject to variations or errors we have to 
make several measurements. We may 
consider each measurement as a sample 
from the infinite number of measure- 
ments which could be made. The 
question is then whether or not our 
measurements are properly sampled; 
that is, are the resulting observations 
such that we are justified in drawing 
conclusions based on the observed 
values. Evidently this will be the case 
only when the observed values are dis- 
tributed approximately according to 
the same pattern as the infinite num- 
ber of values which could be obtained. 

Now let us consider only measure- 
ments which are made simultaneously 
or made on objects whose measured 
property does not change in time— 
for instance, simultaneous readings on 
several thermometers, or analytical re- 
sults of samples taken from an isolated 
pile of a stable material. 

Measurements such as these will 
have a tendency to distribute them- 
selves around a certain value. This 
distribution will be such that as the 
number of measurements increases, 
the proportion of the values above or 
below any arbitrarily fixed value will 
become more or less constant. For an 
infinite number of values the propor- 
tion of values below the arbitrarily 
fixed point is constant. The constant 
proportion will depend on the magni- 
tude of the arbitrarily fixed value about 
which the proportion is taken. This 
is the law of probability on which the 
entire structure of statistics is based. 

The implications of the law of 
probability make it possible to deter- 
mine whether or not we have sampled 
properly in estimating the considered 


property based on the sample values. 
This will be the case when the ob- 
served values conform to certain rules, 
that is, when they are randomly 
chosen.’ 

Let us consider eight samples from 
a pile of superphosphate. The analy- 
tical results are 19.8, 20.1, 20.3, 19.6, 
20.5, 19.8, 19.7 and 20.4 percent 
P.O,. 

These values appear to be randomly 
chosen. This can be confirmed by 
applying a test of randomness. Thus 
these figures can be used to calculate 
the average P,O, content and to 
estimate the accuracy of the measure- 
ment which is subject to deviations be- 
cause of incomplete mixing of the 
material, analytical errors and so on. 


Sampling Problems 


Materials in the chemical industry 
are to a large extent produced in bulk 
quantities. Rarely during process 
stages do chemical materials appear in 
separate, identifiable units, such as 
containers. Quite often, however, they 
are prepared in bags or packages for 
shipping. For example, chemical 
fertilizers are shipped in 100-Ib. bags 
and dynamite in cylindrical cartridges. 

The problems of bulk sampling are 
essentially different from those char- 
acterized by individual pieces or parts. 
There the theory of sampling has been 
mathematically derived by represent- 
ing the sample as a point in an 
n-dimensional space, where n is the 
number of elements in the sample. 

There are no identifiable elements 
in bulk sampling. The sampling unit 
is generally not related to the bulk 
quantity of material. One drop from 
a well mixed tank of liquid is a good 
sample; a carload of lump coal from 
a few carloads might be a poor sample. 
The quantity of material in a sample 
depends entirely on the consistency of 
the material sampled. For lumpy 
materials, where large discrepancies in 
chemical composition are likely to be 
present, the quantity of material in 
the sample must be enough to over- 
come gross misrepresentation. 

When determining how large our 
sample should be several samples are 
taken at, say, 10 g. each, and studied 
for variation. ‘The amount is increased 
to 20 g., and so on, several samples 
being taken at each stage. Visual in- 
spection of the results will often in- 
dicate the approximate minimum 
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quantity permissible to avoid large 
variations from sample to sample. 

For coal, ores, slag and other solid 
materials the sample must be crushed 
in some manner and resampled. This 
procedure is repeated until the sample 
is reduced to a size suitable for chemi- 
cal analysis. The laboratory sample 
will not truly represent the original 
sample, nor will the original sample 
truly represent the bulk, owing to 
error of sampling. Knowledge of the 
original sampling error and the labora- 
tory sampling error are as important 
as the eventual measurement. 

The amount by which the value of 
a chemical analysis differs from the 
true value of a bulk quantity of mate- 
rial may be divided into several parts. 
The composition of the primary 
sample deviates from the true com- 
position of the bulk material sampled 
because of sampling error. Unless the 
whole amount of the primary sample 
is subjected to chemical analysis there 
is an additional error between the 
composition of the portion analyzed, 
known as the laboratory sample, and 
the composition of the primary sample. 
Lastly, there are inherent errors in the 
analytical operation, which are 


grouped together and called the analy- 


tical error. The analytical error plus 
the error of the laboratory sample are 
known collectively as the laboratory 
error. 

The over-all error, then, is a com- 
bination of the primary sampling error 
and the laboratory etror. To deter- 
mine the over-all sampling error sev- 
eral samples must be taken from the 
bulk. In doing this it is customary 
to assume that samples are independ- 
ent units. Chemists are familiar with 
the practice of performing duplicate 
analyses for determining the analytical 
error. However, few chemists have ac- 
quired the habit of attaching limits of 
uncertainty to their results. 

The number of samples to be drawn 
can be determined quite sensibly by 
first setting limits of uncertainty and 
applying this in a statistical formula 
with the over-all sampling error. How- 
ever, that method is reliable only when 
our material is rather homogeneous. 
Otherwise the distribution of the 
sample values will depend to an ex- 
tent on the size of samples and, to 
an even larger extent, on the bias 
during sampling, which hardly can be 
eliminated in case of inhomogeneous 
lumpy materials. 
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Where it is discovered that a iarge 
number of samples is necessary for the 
degree of precision required in the re- 
sult, there are often ways of reducing 
the number of analyses necessary. 
Compositing samples which have been 
prepared for analysis is one technique. 
Compositing is simply thoroughly mix- 
ing samples to obtain one combined 
sample. 

Knowledge of sampling and labora- 
tory costs can be taken into considera- 
tion in obtaining a balance of the 
number of samples, the number of 
composites and the number of dupli- 
cate analyses. In all sampling there 
are sampling errors, whether they are 
known or not, or whether or not they 
behave in some systematic manner. 
Although there are limitations to the 
statistical approach, there is no known 
method that gives more information 
about the validity of the result. 


Significance of Deviations 


Suppose that analyses of superphos- 
phate made on each shift during a 
period of two weeks varied between 
20.1 and 20.7 percent available P,O,, 
averaging 20.4 percent; thereafter, on 
two consecutive days, we find 20.3, 
20.1, 20.5, 20.1, 20.2 and 20.2 per- 
cent. Is there any reason to suspect 
that something is wrong in the sampl- 
ing or in production? The statistical 
problem is to find out whether the last 
six relatively low values could be ob- 
tained with a sufficiently high prob- 
ability just because of variations in 
the product which normally occur 
under steady conditions. 

When analyzing our product we 
sometimes find one or a few values 
which do not seem to agree with the 
values as regularly obtained. For in- 
stance, we find once in a while a higher 
moisture content; thus in the series 
of determinations 2.1, 2.3, 2.6, 2.0, 
1.9, 2.2 percent, the third value, 2.6, 
would make us suspicious that some- 
thing is wrong in that special case. 
We have to decide whether that value 
is likely to occur once in a while in a 
series as given sbove, merely by chance, 
or whether there is some special rea- 
son for that higher value for moisture 
content. 

While in the previous case the con- 
secutive low P.O, values suggest that 
some new factor permanently affects 
the results of our operation, in the 
latter case we have to suspect the 


presence of one factor which shows up 
only occasionally. In the language of 
statistics we would say that the prob- 
lem is to find out whether the value 
of 2.6 percent belongs to the same 
population as the other values." 

In estimating the average moisture 
from the results should this apparent 
extraneous value be included or dis- 
carded? There is a strong tendency 
among chemists and engineers to dis- 
card such outlying values because they 
do not appear to be representative. 
Statistical tests applied to the data 
here would not reject the value of 2.6. 

Experience will often tell whether 
or not a value is obviously absurd. 
If there is any doubt, a statistical test 
will help, but careful consideration 
should be given to increasing the num- 
ber of samples. Using a so-called 
stratified sampling plan should be 
given consideration in some cases. 
The best rule to follow is not to re- 
ject an observation unless there are 
good grounds for doing so. 

Deteriorations as well as improve- 
ments have to be detected in our 
operations at an early stage. As soon 
as our statistical calculations confirm 
our suspicion of significantly differing 
observations we have to trace the 
causes of these deviations, to find what 
new factors have entered into our 
operating conditions or what occa- 
sionally prevailing factor might have 
caused temporary deviations. 

There are a great many other cases 
where statistical tests can be usefully 
applied to decide whether or not ap- 
parent differences are significant. Two 
analytical methods may be compared, 
say, in the determination of potassium 
content as chloroplatinate and as per- 
chlorate, respectively. Two series of 
tests can be made using some highly 
pure potassium salt. The results ob- 
tained by the two methods will differ 
in the average values as well as in the 
scatter of the results around their 
averages. 

Based on the analytical results we 
can calculate whether or not one 
method is significantly more accurate 
than the other. We can apply the 
same test to compare the reliability 
of two analysts, the difference in the 
quality of two catalysts, the efficiencies 
of individual workmen or of shifts, of 
performances of equipment, and so 
on, 

An interesting case occurs when 
we want to know to what extent some 
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property of two products may over- 
lap. Many chemicals are manufac- 
tured in different degrees of purity. 
Red lead oxide is manufactured in 
three grades—less than 95 percent, 97 
percent and 98 percent. The Pb,O, 
content of each grade is likely to vary 
somewhat in different shipments. The 
question then arises whether there is 
a sufficiently high probability that the 
quality of the 97 percent product 
might equal or exceed that of the 98 
percent degree because of the varia- 
tions in the Pb,O, content. If this 
is so then the customer will not be 
inclined to pay a premium for the 


higher grade. 


Statistical Quality Control 


The importance of early detection 
of disturbances in operations has led 
to the development of statistical 
quality control. This technique makes 
use of a chart which is simple to 
construct and easy to read. 

The basis of the chart is a measure 


of the natural variation of a quality 
characteristic, such as percent total 
P.O, in phosphate rock. This natural 
variation is measured in terms of the 
standard deviation. For homogeneous 
materials, values of percent total 
P.O, will be distributed about an aver- 
age, the distribution being bell-shaped 
or normal (see cut). Three standard 
deviations about the average will in- 
clude nearly all the values belonging 
to homogeneous material. 

In the first control chart below, up- 
per and lower control limits have been 
calculated for values taken from phos- 
phate rock considered to be homog- 
eneous. On this chart daily produc- 
tion values are plotted to detect 
significant trends towards sub-stand- 
ard material. The example shown here 
exhibits a trend and shows quite 
markedly the point at which action 
was taken to prevent sub-standard 
material. 

The quality contro] chart method of 
analysis has been largely confined to 
more or less mechanical processes. 
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CONTROL chart for superphosphate; note where corrective action was taken. 
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WITHIN-BATCH variations in Period B vitiate the control chart here. 


222 





rx] 


~ 3 stondard 
deviations 


Es 


NORMAL distribution of variables. 


“"*=~ Average 


“*.. 3 standard 
deviations 











Because of the number and complexity 
of the variables in the chemical in- 
dustry, applications of the control 
chart are more restricted. 

Unfortunately this has not always 
been realized by statistical quality con- 
trol specialists making application of 
the control chart to chemical proces- 
ses. The results, in some cases, have 
been very sad indeed. 

The main reason for failures of the 
statistical quality control chart is that 
too much has been expected of this 
simple technique. Consider, for ex- 
ample, a chart constructed to detect 
trends in excess sulphuric acid content 
in batches of superphosphate. Three 
samples are taken from each batch, 
and the average of the three analytical 
results is plotted in the chart. 

A basic assumption is that the three 
samples are to be chosen at random 
from the batch. Another important 
assumption is that the variation among 
the three samples is the same for each 
batch. The so-called within-batch 
variation is represented by the range 
of the three sample values, that is, 
the difference between the highest and 
lowest value of the three. This is 
shown in the second chart (left). 

Therefore, in addition to an average 
value, each batch has a corresponding 
range value which checks the variation 
of the batch. The ranges will natur- 
ally vary amongst themselves, but they 
should all reflect the same within- 
batch variation to the extent permitted 
by sampling error. An upper control 
limit on the range chart is the limit 
of variation among the ranges allowed 
by chance sampling error. Points 
falling outside of this limit indicate 

(Continued on page 226) 
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Fig. 1—How the point-to-point calculations are applied to the 


design of a condenser via the t-p diagram. 
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Fig. 2—How vapor-gas mixtures may superheat or even supercool 
(theoretically), depending on ratio of heat to mass transfer. 


Design of Cooler Condensers for 
Vapor-Gas Mixtures—I 


Design methods used previously have been limited to saturated 


gas-vapor mixtures which remain saturated during condensation. Here is a 


_ new general method, suitable even in case of superheating. 


G. H. BRAS 


Presented here is a new, largely 
graphical method for the design of 
cooler condensers for handling mix- 
tures of noncondensible gases and 
saturated or non-saturated vapors. Pre- 
viously the method of Colburn and 
Hougen* has been available for calcu- 
lating the required condenser surface 
area and this method has been ade- 
quate for those cases where a saturated 
gas-vapor mixture remains saturated 
during the cooling and simultaneous 
condensation. However, the mixture 
does not always remain saturated but 
may become superheated or, theo- 
rectically, supercooled. The new 





G. H. Bras, chemical engineer of 
Weert, Netherlands, has used the 
method described here successfully 
under a wide variety of conditions, 
Part II, to appear in an early issue, will 
take the reader through a complete 
design calculation by the new method. 
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method will handle the situation re- 
gardless of whether the mixture con- 
tinues saturated, or not. 

When such a mixture of vapors is 
introduced into a cooler condenser, 
condensation of the vapors starts as 
soon as the temperature of the cooling 
tube wall falls below the dewpoint of 
the gas mixture. To calculate such a 
condenser, heat and mass transfer co- 
efficients must be known, and can be 
computed from information in the 
literature. The driving forces for both 
the heat and mass transfer can be 
calculated as soon as the temperature 
and vapor pressure in the main bulk 
of the gas, and the cooler wall tem- 
perature, are known. 

The new method permits following 
the condition of the gas-vapor mixture 
with respect to temperature and vapor 
pressure as it passes through the 
cooler. A relationship (Eq. 17) de- 
rived theoretically for dilute gas-vapor 


mixtures is the basis of the method 
which is applied graphically to a tem- 
perature-pressure diagram to show the 
point-to-point temperature-vapor pres- 
sure relation of the mixture as it passes 
from entrance to exit of the con- 
denser. The temperature and vapor 
pressure of the condensate on the tube 
walls is found by trial and error as in 
the Colburn-Hougen method,’ as well 
as the value of the unit heat transfer, 
UAt.,.. Finally, the cooling surface 
area for the condenser is obtained by 
graphical integration of Eq. (18). 

Colburn and Hougen have shown" 
that the unit heat transfer, UAt,,, can 
be calculated by a trial-and-error solu- 
tion of the equation: 

Me ( = t) + KM, d( ) 

Rooter Wis jon teres de 
When a saturated gas-vapor mixture is 
cooled down, the corresponding tem- 
peratures of the gas mixture and the 
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NOMENCLATURE 


pressure, Btu./(ib. deg. F.) 
Sutherland constant (in Part II) 
Diffusion coefficient, ft.*/hr. 


Heat transfer coefficient for con- 
densate, Btu./(hr. ft.? deg. F.) 
Combined heat transfer coefficient 
for cooling water film, tube wall, 
scale and dirt films, and conden- 
sate film, Btu./(hr. ft.? deg. F.) 
Heat transfer coefficient of dirt 
and scale, Btu./(hr. ft.* deg. F.) 
Heat transfer coefficient in gas 
film, Btu./(hr. ft.? deg. F.) 
Heat transfer coefficient of tube 
wall, Btu./(hr. ft.* deg. F.) 

Heat transfer coefficient of cooling 
water, Btu./(hr. ft.* deg. F.) 
Humidity, Ib. vapor/lb. dry non- 
condensible gas. 

Ackermann’s correction factor, Eq. 
(24) 

Heat and mass transfer factor, 
Eqs. (2) and (3) (from ref. 2, 
Fig. 2) 

Thermal conductivity, Btu./(hr. 
ft.2 deg. F. per ft.) 

Mass transfer coefficient, 
(hr. ft.*) per unit pressure 
Molecular mass transfer coefficient, 
Ib.-mole/(hr. ft.*) per unit pressure 
Mole weight of vapor 

Mole weight of gas 


Ib./ 


cooling water can be found by a simple 
heat balance. 

But, as we have seen, the method 
shown’ is not sufficient in certain cases 
and the simple heat balance can not 
be used to give corresponding gas and 
cooling water temperatures. For ex- 
ample, if unsaturated gas-vapor mix- 
tures are cooled with simultaneous 
condensation of a part of the vapor, 
then the vapor pressure of the gas 
mixture becomes unknown after cool- 
ing over a certain temperature range. 
The vapor pressure then depends on 
the rate of vapor diffusion to the 
cooled tube walls. In other cases it is 
possible for the mixture, although in- 
itially saturated, to become super- 
heated with respect to its vapor pres- 
sure. What occurs, that is, whether 
the mixture will show a superheating 
or a saturating tendency, depends on 
the relation between the amount of 
heat transferred and the amount of 
mass transferred. As we shall see later, 
heavy vapors with a low diffusivity will 
generally show a saturating tendency, 
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Mole weight of gas-vapor mixture 
(average) 

Partial pressure, Ib. /in.* 

Vapor pressure of condensate on 
tube wall at gas-liquid interface, 
Ib./in.* 

Partial pressure of noncondensible 
gas, lb./in.* 

Log mean partial pressure of non- 
condensible gas in the film, {b./in.” 
Partial pressure of vapor in main 
bulk of the gas-vapor mixture, 
tb./in.* 

Total pressure, Ib./in.* 

Total heat transferred, Btu./hr. 
Humid heat (enthalpy) of gas 
vapor mixture, Btu./(Ib. deg. F.) 
based on 1 Ib. of dry noncon- 
densible gas plus vapor it contains 
Temperature, deg. F. 
Temperature of condensate at 
gas-liquid interface, deg. F. 
Temperature of main bulk of gas- 
vapor mixture, deg. F. 
Temperature of cooling water, 
deg. F. 

Temperature drop through gas 
film, deg. F. 

Overall temperature drop between 
gas-vapor mixture and cooling 
water, deg. F. 

Pressure drop through gas film, 
Ib./in,? 

Absolute temperature, deg. K. 
Overall heat transfer coefficient, 
Btu./(hbr. ft.? deg. F.) 

Density, Ib./ft.* 

Latent heat of condensation, Btu./ 
Ib. 

Viscosity, lb./(hr. ft.) 

Prandtl number = y» c/k 
Schmidt number = u/p D, 


while light vapors with a high dif- 
fusivity may cause superhéating of the 
mixture. 


HEAT AND MASS TRANSFER 


The new method given here is based 
on the theoretical relation existing be- 
tween heat and mass transfer in the 
same field. As Chilton and Colburn 
have shown," heat and mass transfer 
coefficients may be expressed as fol- 
lows: 

jceG 
enh ” 
iGM, 
Mos (u/pD,)*/* @) 
From Eqs. (2) and (3) it follows that: 
2/s 
h Mm Pes k y’ a) 


x 2 ee M, cp D, 


where k/ceD, is the quotient of the 
Schmidt and Prandtl numbers. The 
heat and mass transferred per unit of 
time and per dA surface area are re- 
spectively: 
hAtdA =G'sdt (5) 
KapdA=@daH (6) 


Re 








From Eqs. (5) and (6): 


ea” Seana 
e * “GH 





K Ap 7) 


The humidity can be expressed as fol- 
lows: 


(8) 


Hence, 


dH 
dp 


Furthermore, 





c = s/(1 + H) (10) 


so that: 

[M, (P — p) +p M,] 
M, (P — p) 
Substituting the value of dH from Eq. 

(9) into Eq. (7): 


A, At _ 4% , ¢M,(P— p) 
dp M, P 


(11) 





s=c 


Y a (12) 
and substituting Eq. (11) into Eq. 
(12): 


ee eS __ At sa dt 
K Ap dp 
, ¢(M,(P—p)+pM,) , (P —p) 
 < 


(13) 





The mean molecular weight of the 
gas-vapor mixture can be written: 

Ma = M,(P — p)/P + pM,/P (14) 
Substituting this value into Eq. (13) 


dt | ¢Mn(P — p) 
aS - 
and combining Eq. (15) with Eq. (4) 


gives the relation: 


(15) 











dt ea k 
‘dp (PP) ( cpD, 

In the case of condensation, p,,/(P 
—p) > 1, if p is the vapor pressure in 
the main bulk of the gas-vapor mix- 
ture. The value approaches unity for 
dilute gas-vapor mixtures, so for those 


cases: 


k Tae 
dp ve cpD, Ap 


It is evident that Eqs. (16) or (17) 
can be used to determine the direction 
of change (slope of the operating line) 
for the cooling of a gas-vapor mixture 
on the t — p plane. Here the value of 
dt/dp is the cotangent (reciprocal of 
slope) of the operating line at the 


(17) 
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point in question. If the driving forces 
At and Ap are known, along with the 
physical properties of the mixture, 
then the direction of the operating line 
is fixed and the operating line can be 
constructed on the t — p diagram by a 
point-to-point calculation. Such a cal- 
culation is necessary due to the chang- 
ing conditions in the cooler. The 
direction of the operating line may be 
assumed to be straight over short 
distances only. 


CONDENSER DESIGN 


It is assumed that the gas-vapor mix- 
ture enters the cooler with a known 
temperature and vapor pressure. Heat 
and mass transfer coefficients can be 
calculated with Eqs. (2) and (3), 
with the restriction that the value of 
Por is unknown. The value of the com- 
bined heat transfer coefficient for the 
cooling water film, dirt and scale film, 
tube wall, and condensing liquid film 
can be calculated in the usual way. If 
then the amount of cooling water re- 
quired and the maximum cooling 
water outlet temperature are fixed, 
Eq. (1) can be solved by trial and 
error, giving temperature and vapor 
pressure of the condensate layer at the 
gas entrance side of the cooler con- 
denser. 

Thus, the values of the driving 
forces At and Ap can be calculated. 
From Eqs. (16) or (17) the value for 
dt/dp can be obtained. Next, a straight 
line AB is drawn through the starting 
point A (Fig. 1) representing dt/dp. 
This line is the cotangent to the oper- 
ating line of the gas-vapor mixture at 
point A. Point A represents the inlet 
gas conditions. The straight line may 
be followed over a short distance only, 
to point C, which is the second point 
for which Eq. (1) has to be applied. 
Thus, the corresponding condensate 
layer temperature and vapor pressure 
for point C are found. 

Again, values for At and Ap are de- 
terminated, and another value for dt/dp 
is obtained, which is drawn on the t-p 
diagram as line CD. In this way the 
procedure is repeated until the re- 
quired outlet gas temperature is 
reached. The difference in heat con- 
tent of the gas-vapor mixture between 
two succeeding points can easily be 
calculated, as well as the heat content 
of the condensed liquid. So, the cool- 
ing water temperature can be found 
from point to point by a heat balance. 

How many points are required de- 
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pends on the curvature of the operat- 
ing line and the degree of exactness 
required for the design. About six to 
ten points will be generally sufficient. 
By solving Eq. (1) from point to 
point, point values for UAt.. are ob- 
tained. The required cooling surface 
area can be calculated by a graphical 
integration of the equation: 


os dq 
a- fu- [aie (18) 


_ The use of the normal equation A = 
Q/U,, At» may be seriously in error, 
especially if the composition of the 
gas-vapor mixture changes greatly dur- 
ing condensation.’ If the cooler con- 
denser has to be designed for non- 
saturated gas-vapor mixtures, or for 
those saturated mixtures that do ‘not 
remain saturated, the point-to-point 
procedure has to be applied anyway, 
and the additional graphical integra- 
tion is not too time-consuming. An 
example will be worked out in a later 
article to show clearly how the design 
method is used. 


SUPERHEATING IN CONDENSERS 


If a saturated gas-vapor mixture is 
brought in contact with a colder tube 
wall or condensed liquid film, the 
value for At/Ap can be calculated as 
the quotient of the driving forces 
through the gas film. From this value 
for At/Ap and the physical properties 
of the gas film, the value of dt/dp, the 
cotangent to the operating line in the 
t-p diagram, can be calculated with 
Eqs. (16) or (17). The value of dt/dp 
so obtained should now be compared 
with the slope of the vapor pressure 
(equilibrium) curve dt/dp., at the 
temperature of the gas-vapor mixture 
(point A in Fig. 2). If dt/dp < dt/dp.,, 
there will definitely be a tendency of 
the gas-vapor mixture to become super- 
heated with respect to its vapor pres- 
sure. In the t-p diagram of Fig. 2 this 
is clearly shown, If dt/dp = dt/dp,., 
the gas-vapor mixture will remain 
saturated. If dt/dp > dt/dp.,., the gas 
mixture will even have a tendency 
toward supercooling. Since supercool- 
ing in a turbulent gas mixture is not 
likely, it is probable in commercial 
cooler condensers that the mixture will 
remain saturated in this case too. The 
last case generally applies to mixtures 
of air and heavy, slow-diffusing organic 
vapors. The second case, saturation, is 
approximately correct for the system 
air-water vapor. The first case, super- 


heating, is rarely encountered in in- 
dustrial cooler condensers. However, 
mixtures of carbon dioxide, saturated 
with water vapor, should theoretically 
show such a_ superheating effect. 
Schmidt’ has calculated for this system 
k/eeD, = 0.653, or (k/cpD,)” = 
0.754. 


DRIVING FORCE CORRECTION 
In deriving Eqs. (16) and (17), no 
correction was made for the amount of 
sensible heat transferred by the diffus- 
ing vapor. In case of large differences 
of temperature or vapor pressure 
through the gas film, the amount of 
additional heat transferred in this way 
should not be neglected if the design 
calculations require considerable ac- 
curacy. Eqs. (5) and (6) can then be 
written as follows, if it is assumed that 
the temperature and partial pressure 
gradients remain straight: 
hAtdA + K ApdA Ata = G’sdt 
K ApdA = @ dH 
or 
(h+ KApa) . At 
ee caupnsioer Yes. 


(19) 


A ot taste 


As shown in Eqs. (7) and (15): 
a ¢Mn(P—p,) , dt 

So dp 
Hence, from Eqs. (21) and (22) and 


Eq. (4): 
dt a ne ‘ k “7p 
(P — Po) cpD, 


Atco, M, Ap 
Ape Mn (P — pg) 


(22) 





(23) 





yee 
Ap (P — py) 


3/3 
[pw (Ax) + dp (22) ] (4) 


It can be seen that Eq. (20) con- 
tains a modified value for the coeffi- 
cient of total sensible heat transfer, 
which may be written as (h + K Apc,). 
The modification is comparable with 
Ackermann’s Eq. (86) (ref. 8), with 
the exception that Ackermann has 
added a factor H(). This factor has 
a value between 0.5 and 1.0, and is 
a function of the quotient of the 
amount of sensible heat transferred by 
the diffusing vapor and that transferred 
by normal heat convection. Colburn 
and Drew’ have derived equations 
similar to those of Ackermann for the 
case of simultaneous heat and mass 
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transfer in a field with large tempera- 
ture and partial pressure differences. 
The factor introduced by these authors 
is due to the fact that the temperature 
drop through the film becomes a 
curved line, if substantial amounts of 
sensible heat are transferred by the 
diffusing vapor. For the derivation of 
the correction factor, the original liter- 
ature should be consulted. As a first 
approximation, however, it is safe 
enough in many cases to assume the 
correction factor to be equal to 0.5; it 
is then to be applied to the last term 
in Eq. (24). 

In other equipment for simultane- 
ous heat and mass transfer where the 
same equations apply, for example in 
cooling towers, the sensible heat trans- 
ferred by the diffusing vapors may be 
found negative in comparison with the 
sensible heat transferred by normal 
heat convection. In those cases, the 
sign of the correction group applied to 
Eq. (24) is negative. 

Ackermann’ has pointed out that the 
thickness of the film is influenced by 





NEXT TIME, USE STATISTICS 
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that the within-batch variation has 
changed significantly and the assump- 
tion of homogeneity within batches 
no longer holds. 

This is a difficult assumption to 
adhere to in practice. In manufactur- 
ing superphosphate by the Oberphos 
process the acid and phosphate rock 
dust are forced into an autoclave 
through a mixing valve. Owing to 
pressure variation and an inherent in- 
adequacy of the mixing valve some 
portions of the batch are better 
acidulated than others. During mix- 
ing in the autoclave, if the initial re- 
action does not come to completion 
fast the product is not homogeneous. 

If segregation is prevalent random 
sampling does not reflect a constant 
within-batch variation. This condition 
is illustrated in Period B of the control 
chart for excess acid in superphos- 
phate. 

Since the contro] limits for the 
averages, or X,, are based on the 
mean range, R.,, the ranges must have 
stability. If factors within the batch 
are uncontrolled, then the averages 
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the diffusing vapor molecules. Gener- 
ally, the gas film becomes thicker in 
case of evaporation, drying or humidi- 
fication, but thinner in case of conden- 
sation. Since the changing thickness 
of the gas film involves both heat and 
mass transfer, the value of h/K is not 
changed, and Eqs. (16), (17) and (24 
corrected) remain applicable. For the 
calculation of the effect of diffusion on 
the thickness of the gas film, the origi- 
nal paper should be consulted. 


ENTHALPY DESIGN METHOD 


Merkel® has proposed using the dif- 
ference in enthalpy as the driving force 
for both heat and mass transfer. The 
method is based on the mass transfer 
coefficient with the unit of humidity 
as a driving force. Ackermann’ has 
already shown that such mass transfer 
coefficients are in contradiction to the 
laws of diffusion. The rate of mass 
transfer is proportional to the differ- 
ence in partial vapor pressures, and 
vapor pressure is not proportional to 
humidity. The errors involved are rela- 


will have a greater variation even 
though the factors among the batches 
have not changed. The averages 
plotted in Period B seem to draw some 
attention to disturbances in the 
process. The object of the quality 
control chart is to indicate when fac- 
tors among batches have changed. 
The condition in Period B is caused by 
changing within-batch factors and can- 
not be attributed to changing condi- 
tions among batches. Under these 
conditions the control chart is not 
applicable. 

Notwithstanding this, however, 
where would an investigation begin if 
a significant batch-to-batch difference 
existed in excess acid? Is the weigh- 
ing mechanism in good order? Is the 
pressure system leaking? What about 
the mixing valve and the rock grind- 
ing system? If all of these must be - 
investigated it means loss of produc- 
tion, and only one may be the cause. 
Perhaps the trouble is something else 
entirely. The quality contro] chart, 
therefore, has not indicated the cause 
of the trouble. 

Another difficulty here is that super- 
phosphate chemical analyses take time, 
and a delay of several days is not un- 
common before information is re- 
ported to production management. 


tively small for dilute gas-vapor mix- 
tures, but may become substantial in 
case of more concentrated mixtures. 

Moreover, the method is applicable 
only for dilute mixtures of gases and 
vapors for which h/K, =s, as is ap- 
proximately correct for the system air- 
water vapor. For all other cases, the 
enthalpy method should not be ap- 
plicable. 

(In a second part of this article, to 
appear in an early issue, this design 
method will be shown in use through 
the complete calculation of an actual 
condenser.—Editor. ) 
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This is not a very satisfactory control 
arrangement. 

In chemical processes many factors 
must be taken into consideration, and 
the control charts must be applied very 
carefully if they are to be of any real 
value. For example, a chart on phos- 
phate rock grist is useful. Grist 
analysis is not a difficult laboratory 
task and takes little time. Trends 
can be detected soon enough to pre- 
vent serious consequences. The ma- 
chine adjustment is simple and does 
not ordinarily hold up production. An 
application such as this does not over- 
tax the capabilities of the quality con- 
tro] chart. 


REFERENCES 
1. A.S.T.M. Manual on 1 Quality Control 


of Materials, ma want AF o jaan on 
ng. » 43, 


. Bennet tt, C 
st (1951). 
Brownlee, K. A., Ind. Bng. Chem., 48, 
+ 2088 £1982). 

4. Brewr'l ee, K. A., Ser eng Experi- 
a, Chem. Pub. Co., 1 

Buckley, P. S., Chem. Hes, Sept. 

1980, 112. 

6. Davies, O. L., “Statistical Methods in 
iat and Production,” Oliver & Boyd, 


Dixon, W. J., anne of Mathematical 
statiation, 21, No. 4, Dec. (1950). 
a Ferencz, P., Chem. Eng., April 1952, 


ant, E. L. ‘ee ye Quality 
McGraw-Hill, 1 
uailty Control Hand- 


9. Gra 
Control,” 
10, Juran, J. M., “Q 
book,” MoGraw-Hitl, 1 dhe nik tear 
¥ ie stdin ee 
Han toon 3 wet Secs. 8 and 10, 
Benno ill, "i8s0, 
12. Youden, W. J ets Methods 
for Chemists,” Wiley, 195 


Apri] 1953—Cremicat ENGINEERING 


























fossil 
i> 


NEWER TYPES of evaporators include the Turba-Film (left) and the Conkey or Rosenblad switching evaporator (right). 


EVAPORATION 


This report will serve as a valuable guide in solving your evaporation problem. 
It will enable you to define the problem and evaluate the various recom- 
mendations you receive from manufacturers. Besides the standard types, this 
report also covers the newer evaporators and reviews the energy-saving methods, 


CHEMICAL ENGINEERING REPORT—APRIL 


ERNEST 


Us your firm has experts in evaporator 
design, chances are you will take your evapo- 
ration problem to as many different evaporator 
manufacturers as you reasonably can. 
This report will help you in defining your 
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problem and in evaluatirg the answers you will 
receive. 

It will not be of much help in solving specific 
evaporation problems. While the trouble is 
partly that evaporation is empirical and a lot of 
the information is available only in manufac- 
turers files, it is also true that there are a wide 
variety of problems and solutions. Each prob- 
lem is affected by a lot of variables and must be 








4 











SSN 




























































































SSSA SAGAS ASA NSS 


y" 


























VIUIS ify 


























| | | | 





Fig. 1—Submerged combustion. (Submerged Combustion Co.). 


treated individually, The best solution depends 
on the local conditions—properties of material, 
plant heat balance, cost and availability of utili- 
ties like power, steam and cooling water. 

Tests will be necessary without doubt. If the 
material changes with storage and handling these 
tests should preferably be run right in your 
plant. Obviously tests on a perishable food, for 
example, are no good if the food is shipped back 
and forth in unrefrigerated drums, and days or 
weeks elapse between the time the material goes 
out, the tests are made, and product samples 
are received for evaluation. 


A Unit Operation 


Evaporation is only one of several unit opera- 
tions where vaporization takes place. Drying, 
distillation, stripping, humidification, and sub- 
.limation are others. Here are the usual defini- 
tions of these related operations: 

Drying: removal of a liquid from a relatively 
large quantity of solid; 

Distillation: separation of two volatile liquids, 
although the vaporization and recovery of water 
from sea salt is commonly called distillation; 


Stripping: removal of a volatile liquid from 
solution in a practically non-volatile liquid by 
contact with a vapor or gas—the reverse of 
absorption; 

Humidification: addition of water or other 
volatile liquid to air or non-condensible gas by 
direct contact; 

Sublimation: vaporization from a solid; 

Evaporation: removal of vapor (solvent) from 
a relative non-volatile solute, which is usually a 
solid. Usually, the solvent is not completely 
removed and the concentrated product remains 
a liquid, although sometimes a very viscous one. 
One exception is the case of glycerine-water 
solutions where the volatility of the former rela- 
tive to water is so small it can be separated in 
conventional evaporation equipment; thus we 
talk of glycerine evaporators rather than glyc- 
erine stills. 


Scope of this Report 

Several excellent books have been written on 
the subject of evaporation’ *. In this report we'll 
make these limitations: 

1. To the meaning of evaporation as stated 
above; 

2. To where heat is transferred to a boiling 
liquid through solid retaining walls, although 
other related types will be mentioned; 

3. Mainly to where the heat is supplied by 
the condensation of a vapor on these walls, e.g. 
steam, Dowtherm; 

4. Mainly to the types of equipment most 
used today or to those which have recently come 
into commercial use. 


Other Methods of Evaporation 


Solar evaporation is done in large, shallow Soler 


ponds, with heat supplied by radiation from the 
sun. A large installation in the San Francisco 
Bay area®* is witness to the fact that this type of 
evaporation is still commercially important. 

Direct-fired pans have been commonly used, 
but are seldom seen today outside of small in- 
stallations in rural areas for making maple and 
sorghum syrup. 

Jacketed kettles are still used—particularly 
where small batches are handled or where ex- 
tremely viscous materials are being evaporated. 
For example, until a year or two ago, most candy 
cooking and evaporating was carried out in me- 
chanical or hand-agitated kettles. These are 
being replaced by equipment using continuous 
processing methods. Heat transfer coefficients 
and details of construction are given by Badger*. 
Coefficients are extremely variable. 

The Porrion evaporator consists of rotating 
discs which are alternately immersed in a pool 
of the liquid and in a current of hot gases. The 
liquid is exposed in a thin film to the gases at a 
high temperature and evaporation is rapid. 

The submerged combustion evaporator’ uses 
the burning of a flame under the surface of the 


evaporation 
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Fig. 2—Climbing-film, long-tube vertical evaporators (Zaremba-2a, 


liquid for heating. Heat transfer is, of course, 
by radiation and direct contact of fine bubbles 
of hot gases with the liquid. The gases can cause 
a partial pressure effect which lowers the tem- 
perature of evaporation. For example, pure water 
under atmospheric pressure will evaporate at 
around 90 deg. C. The thermal efficiency is 
around 95 percent, based on gross heating value 
of the fuel. For this reason the cost, even though 
it burns gas, is claimed to be competitive with 
direct-fired vessels using less expensive fuels and 
with tubular multiple-effect evaporators using 
cheap byproduct steam. 

Submerged Fig. 1 shows the simplicity of a submerged 

combustion combustion installation. Careful burner design 
and a control system are necessary to avoid explo- 
sions. Burners are built with rated capacities of 
30,000 to 5 million Btu. per hr. Several can be 
operated in parallel in one tank. Because of the 
high rate of heat release in a small volume, you 
can afford to use expensive corrosion resistant 
materials of construction. 

One disadvantage of submerged combustion is 
the difficulty of condensing the vapors, should 
their recovery be desirabie, due to their mixture 
in a large volume of flue gas. It would appear 
that charring and decomposition due to the 
intense heat would be a problem. But it is 
claimed that this does not occur except for a 
few solutions, as long as the liquid level line is 
above the burner plate. This method has been 
applied to the concentration of inorganic solu- 
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2b; Buflovak-2c; General American Transportation-2d), 


tions (notably strong acids, like phosphoric and 
sulphuric), and in general those of very corrosive 
nature. It is also used in the dehydration of 
Glauber’s salt, and with sulphite waste liquor 
where scaling troubles exist in other types. The 
makers claim that “scale does not form on a 
bubble.” 

Recently a pilot plant evaporator for sulphite 
waste liquor was described where electrical en- 
ergy was released in the solution itself due to 
its own resistance between electrodes’. It is 
claimed that by using secondary power and by 
generating vapor at 80 psig. for byproduct steam, 
the costs are favorable in comparison with other 
methods of doing this difficult but increasingly 
more necessary job. 


Basic Considerations 


These problems are basic in any evaporation 
process: . 

1. To supply the heat necessary: sensible, 
latent, heat of solution (or more properly dis- 
solution), and heat of crystallization. The last 
two are sometimes improperly omitted in heat 
balance and coefficient calculations. 

2. To separate the vapor from the concen- 
trate. 

3. To remove these separately, 

4. To minimize (usually) any chemical 
change, thermal decomposition, or growth of 
organisms that might tend to occur simulta- 
neously. 


Use of 
electrical 
energy 








Three Standard Evaporators Are Diutaned 


Since their introduction in the sugar industry 
about 1840, many different types of evaporators 
have been developed in which the heat is trans- 
ferred from a condensing vapor (steam) to the 
liquid being boiled through the wall of a tube. 
The preferred types in use today are (1) climb- 
ing-film long-tube vertical type, (2) forced cir- 
culation type, and (3) falling-film long-tube 
vertical type. 

There are many of the older types still in use 
and giving good service but new installations in 
the chemical and food industries are mainly of 
these three types. 


Climbing-Film Long-Tube Vertical 


This type is also known as the natural circu- 
lation or the Kestner evaporator. 

Essential parts are a single-pass heat exchanger 
with liquid inside the tubes and steam outside; 
a liquid-vapor separator connected to the top of 
the tubes; a downtake (optional) for recircula- 
tion of unevaporated liquid and for storage of 
liquid in the evaporator; various pipe connec- 
tions for steam, condensate, venting, feed, vapor 
removal, concentrate removal. 

Several different variations of this type are 
shown in Fig. 2 (a) through (d). Feed enters 
at the bottom under the heat exchanger tubes 
and under enough head to enter the lower part 
of the tubes; it travels upward through them, 
attaining a high outlet velocity due to the pump- 
ing action of the vapor generator. 


Mechanism [Exact mechanism of vaporization is not 


known, but it is believed there may be three 
zones in the tube: (1) the lowest, where the 
tube is completely filled with liquid and heat is 
transferred by convection; (2) an intermediate 
zone where bubbles of vapor begin to form and 
grow until they trap slugs of liquid; (3) the 
third and highest, where these slugs are pushed 












































Fig. 3—Forced circulation evaporators (Buflovak-3a, Zaremba-3b). 
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at an ever-increasing rate by the expanding vapor 
and may diminish until a spray of liquid in vapor 
leaves the tubes at high velocity, carrying a thin 
film of liquid up the tubes. 

Unevaporated liquid can be recirculated to 
the bottom by a downtake or the operation can 
be one-pass, in which case a high percentage can 
be vaporized. The apparent liquid level (meas- 
ured in the downtake) is usually carried at a 
low level. 

It is claimed that a suitable proportioning of 


Advan- 


the tubes will give a velocity and coefficient ‘9¢s 


higher than that obtainable with forced circula- 
tion and without the expenditure of power. The 
high velocity makes this type of evaporator par- 
ticularly suitable for foaming liquids. Since 
longer but fewer tubes are required compared 
with the short-tube types, less floor space is 
required. 

On the other hand more head room is re- 
quired. This evaporator cannot be used with 
solutions which form crystals, and it cannot 
concentrate to as high solids content as evapo- 
rators with forced circulation can. 

The shell is usually expanded at some point 
to provide a passage to aid steam distribution. 
The tendency in more recent designs is toward 
elimination of expansion joints in the shell. 

This type is the workhorse of the chemical 
industry. Its uses are many and varied. A few 
examples: pharmaceuticals, milk, gelatin and 
glycerin. 


Forced-Circulation 


Essential parts are heat exchanger (steam 
chest); a circulating pump; a vapor-liquid sepa- 
rator; interconnecting piping; the usual connec- 
tions for steam, vapor and feed. 

Usually the heat exchanger is of one of two 
types: (1) horizontal tube, steam outside tubes, 
two liquid passes inside tubes, as shown in Fig. 
3 (a), or (2) vertical tubes, steam outside tubes, 
one liquid pass rising inside tubes as shown in 
Fig. 3 (b). 

The pump forces the liquid into the tube at 
velocities as high as 15 ft. per sec. The liquid 
level is kept high so the tubes run full. This 
hydrostatic head, together with the pressure 
imparted by the pump, tends to suppress boiling 
in the heat exchanger so that most of the boiling 
takes place by flashing in the separator. 

The rate of circulation is high; or to put it 
another way, the liquid makes many passes 
through the exchanger. 

The mechanism of heat transfer is mainly by 
superheating the liquid. Consequently for de- 
sign purposes the liquid-film coefficient can be 
predicted by the Dittus-Boelter equation for 
heating—forming the basis for the overall coefhi- 
cient which is used with the net temperature 
drop in estimating heating area. Actually, the 


Essential 
parts 
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true At is somewhat lower and the coefficient 
higher’, two errors which almost compensate. 

The high velocity promotes higher rates of 
heat transfer per unit area. In many cases the 
high velocity minimizes the formation of scale. 
The reduced heat transfer area requirement over 
natural circulation may make possible the eco- 
nomical use of expensive corrosion-resistant 
materials. 

Wall temperatures are lower, causing less 
decomposition of heat-sensitive materials. This 
type of evaporator can produce more viscous (or 
more concentrated) products. Since it does not 
depend on temperature difference for circula- 
tion, it allows lower At’s to be used. This is a 
help with heat-sensitive materials. It may also 
allow a greater number of effects to be used in 
a multiple-effect system, thus saving on steam. 

One big disadvantage is the extra costs of the 
pump and of the power required. Holdup of 
liquid is greater, which means that material is 
held in the evaporator longer—a disadvantage in 
the case of heat-sensitive materials. 


Falling-Film, Long-Tube Vertical 


Essential parts are a heat exchanger (single- 
pass vertical tubes), a liquid distributor for put- 
ting feed on the tubes, a separator, connections. 

Feed enters the top of the vertical tubes, 
which are 2 to 10 in. inside diameter. It is 

- placed on the inside of the tubes as a thin film 
and runs down the tubes in this manner, being 
heated and boiled by steam on the outside. 

Flow rate is adjusted so it is at the desired 
concentration when it reaches the bottom. Usu- 
ally the liquid and vapor flow concurrently to 
the separator, although some evaporators (such 
as the Skinner) use countercurrent flow of liquid 
and vapor, with separator and feed distributor at 
the top. 

Good liquid distribution on the tubes is obvi- 
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Fig. 4—Three ways of obtaining good liquid distribution with falling-film, long-tube vertical evaporators. 


ously important (Fig. 4). One way to get this Special 
is to have two or more horizontal perforated feetures 


plates above the top ends of the tubes. The top 
ends of the tubes in the tube sheet must be 
smooth and level. 

A second method uses an insert in the ends 
of the tubes to create a weir effect around the 
tube. 

A third uses individual spray nozzles. 

A fourth forces the feed under pressure 
through a “crows foot” or “spider” distributor 
directly on the tube. 

For good heat transfer, it is desirable that the 
value of the modified Reynolds Number of liquid 
in the tubes (4I°/y.) should be 2,000 or higher. 
where 

I’ = liquor flow in pounds mass per hour per 
linear foot of wetted perimeter, 

y = viscosity of the liquid in pounds mass 
per hour x feet. 

Length/diameter ratio for the tubes is best 
designed for a particular operation. Minimum 
concentration ratio in the feed may be limited 
by flooding of the tubes. The maximum con- 
centration ratio is definitely limited by the mini- 
mum amount of liquid flow you can have in 
the lower section and avoid sticking and buildup 
of material on the tubes. 

This difficulty with flow rates can often be 
helped by “cascade” or “multiple pass” opera- 
tion of the liquid through several tubes in one 
body. Liquid flows down through one tube, is 
lifted back up by a pump, flows down another 
tube, and so on, Usually it is a series-parallel 
arangement with the number of parallel tubes 
in one series step decreasing as the liquid be- 
comes more concentrated. This is one of the 
features of the Skinner evaporator for citrus 
juice (Fig. 10). 


Big use is in the frozen orange juice concen- Applications 


trate industry. Probably around 50 million gal- 
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Fig. 5—Types of short vertical tube evaporators (Zaremba). 


lons of frozen concentrated juice (4:1, by vol- 
ume) will be produced this year in this type of 
evaporator body. 

Orange juice is probably one of the most 
heat-sensitive materials. Incidentally, the juice 
is actually evaporated to about 5:1 and then cut 
back equivalent to 4:1 with fresh juice to give 
it flavor. 

Essential advantages are low holdup and 
higher liquid velocities in one pass over the 
heating surface. The low time in process and 
higher liquid film heat transfer coefficients make 
it very good with heat sensitive materials. It 
can produce higher concentrations (higher vis- 
cosities) than vertical tube climbing-film types. 
These characteristics make it useful for viscous 
and/or heat-sensitive materials. 

Disadvantages of this type evaporator are the 
liquid distribution problems mentioned. 


Other Types 

Among the other types are the horizontal-tube, 
the short. vertical-tube, the coiled-tube and 
crystallizing evaporators. 

First real steam-heated evaporator was a hori- 
zontal tube type by Rillieux about 1840. A 
number of this type are still in use today. Present 
design with steam inside the tubes dates back 
about 50 years. 


The newer types include the Turba-film, 
flashing evaporators and the Conkey (Rosen- 
blad) switching evaporator. 

“Turba-Film” Evaporator 
The “Turba-film” evaporator is an agitated 


Advantage of this type is its low first cost. 
Disadvantages are the low heat transfer coeffi- 
cients, particularly with viscous materials, due to 
poor circulation and the great difficulty of clean- 
ing scale formed outside the tubes. 

The short vertical tube is made in two main 
types: the standard vertical (Fig. 5a) with cen- 
tral downtake (calandria), and the basket type 
(Fig. 5b) with annular downtake. 

There ate modifications of the former with 
different downtake systems: eccentric down- 
takes, multiple downtakes (Scott), and external 
downtakes. 

The central downtake type was for a long time 
the favorite and is still the most widely used. It 
can be used for a wide variety of applications 
and provides reasonably good heat transfer at 
moderate cost. It is reasonably good with salting 
and scaling liquids. The tubes can be fairly easily 
cleaned inside. It cannot handle liquids of high 
viscosity. 

A few types use steam inside a submerged 
coil tube. Some with large heating area are used 
for production of boiler feed. 

This type is frequently used in batch opera- 
tion where limited volumes of product are made 
or where fairly viscous products are made. In 
the sugar industry it is known as the “finishing 
pan” or “strike pan.” It is widely used in evap- 
orating milk and other dairy products where it 
is known as the “vacuum pan”™. The one shown 
in Fig. 6 has a built-in countercurrent spray 
condenser. 

Evaporation and crystallization often occur 
simultaneously in the same piece of equipment. 
Some evaporation may occur in crystallizers, par- 
ticularly flash evaporation under vacuum, and 
vice versa in evaporators. 

Several types of evaporation equipment are 
adapted to crystallizing service. Very common is 
the standard vertical (calandria) type equipped 
with a propeller in the central downtake for 
accelerating circulation. Forced circulation types 
are used with a lower liquid velocity to minimize 
erosion, and frequently run submerged to mini- 
mize boiling in the tubes. The natural circu- 
lation type is sometimes used. 

Preferred method of removing crystals seems 
to be to remove a suspension from the evap- 
orator, classify, and return the mother liquor 
with fine crystals to the evaporator. 

The inclined-tube evaporator, once made by 
Buflovak, had no particular advantages and is 
no longer listed in their catalog”. 


Newer Evaporators Solve Special Problems 


falling-film unit invented in Switzerland by Hans 
Muller of the Nestle Milk Chocolate Co. and 
developed by the Luwa S. A. of that country. It 
was introduced in this country early in 1951 by 
the Rodney Hunt Machine Co. The general 
principle is to produce turbulence in a thin layer 


Crystall- 
izing 
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Instruments 


of liquid over the entire area of the heat trans- 
fer surface. 

The unit consists essentially of an externally- 
heated vertical tube jacketed along most of its 
length, together with a central internal agitator 
shaft extending along its entire axis. 

A cutaway view of a typical unit is shown in 
Fig. 7. Numbers in parentheses refer to points 
on the diagram, 

There is a vertical tube with a central agitator 
shaft extending along its entire axis. The 
blades attached to this shaft extend to between 
0.03-0.06 in. of the heating wall. An external 
heating jacket surrounds the lower portion of 
the tube. 

Material to be processed is introduced just 
above this jacket. It then flows down inside 
the heated wall by gravity and is spread against 
the heating surface and kept as a highly turbu- 
lent thin film by the rotating agitator blades, 
during which time boiling takes place. The con- 
centrate emerges from the bottom outlet which 
in some cases is conical. 

The upper part of the evaporator (not jack- 
eted) is expanded to contain an integral entrain- 
ment separator. The agitator blades extend into 
this section. Their centrifugal action throws 
any liquid droplets against the stationary fins 
where they coalesce and return to the heating 
zone for evaporation. This separator takes care 
of froth. Carryover of foam and entrainment is 
negligible except with products that produce an 
extremely stable froth or at excessive vapor 
rates. 

At the top of the evaporator there is a flooded 
mechanical shaft seal. Some units built for high 
temperature service with high-boiling organic 
compounds use double seals and external bear- 
ings. The top bearing, thrust and radial, is of 
the ball or roller type. The bottom bearing, 
which is of the carbon impregnated type, usually 
is inside the evaporator and designed so as to be 
free of contamination by the material being 
processed. 

Instruments operating on the boiling-point 
rise principle can smoothly and accurately con- 
trol the composition of the product. Control can 
be accomplished by other instruments operating 
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Viscosity vs. U—Newtonian aqueous solutions. 
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Fig. 6~Typical vacuum pan (Mojonnier Bros.). 


on density, viscosity, or other properties. Some 
European installations operating to produce ex- 
tremely thick products have a screw feeder be- 
tween evaporator outlet and pump intake. 

Generally any material which can be pumped 
following concentration can be processed satis- 
factorily. Products have been made with viscosi- 
ties as high as 100,000 centipoises at evaporator 
temperature. 

Evaporation rates and “U” values decrease 
with viscosity, but not nearly so much as is the 
case with conventional evaporators. Drawing 
shows effect of viscosity on U when concentrat- 
ing aqueous solutions with Newtonian character- 
istics. U values in the high viscosity range are 
quite an improvement over even the forced cir- 
culation type. Thixotropic materials will show 
U values above the band shown based on ap- 
parent viscosities measured with conventional 
instruments. Because of the high rates of shear, 
in some cases, the product leaving the bottom 
of the evaporator is quite fluid but after standing 
for a short time without appreciable decrease in 
temperature, it will become brick-hard. 

Agitator speed has an important effect on heat 
transfer. U values increase with speed within 
the limits set by the condensing steam film and 
wall resistance to heat transfer. Normally the 
peripheal speed of the agitator blades is about 
44 ft./sec. Usually it is reduced when handling 
higher viscosities. 

Temperature difference (At) usually has no 
influence on U value. Some exceptions have 





been noticed, such as concentrating gelatin to 
40 percent solids where a critical At overall of 
about 110 deg. F. has been observed at which 
maximum heat flux occurs. 

Liquid rate is important at low viscosities. 
There must be enough holdup to cover the walls 
in a thick enough film to engage the blades. 
With more viscous materials, liquid rate is not 
critical, 

Time of contact with the heating surface is 
about 5 to 7 sec. with water and may be ex- 
pected to be more with more viscous materials. 


Advontoges Main advantages are the short time in proc- 


ess and the high rates of heat transfer with 
viscous materials. Material can be concentrated 
in a continuous process to high solids content 
quickly and in one pass. 

The positive agitation and scouring action of 
the blades minimizes scaling and burning and 
salting on the tubes. The low liquid film thermal 
resistance with the consequent low wall tem- 
perature and the short time of contact are very 
favorable toward the evaporation of heat-sensi- 
tive materials—in some cases permitting these to 
be evaporated at temperatures significantly above 
the maximum set based on experience with con- 
ventional equipment. 

For example, 70 deg. F. was believed to be 
the upper limit for concentrating a particular 
vitamin, but this has been concentrated in the 
Turba-film at temperatures of 125 deg. F. and 
higher without loss of quality. 

Other advantages claimed for it are the short 
time required for starting up and shutting down 
and the relative ease of cleaning and maintain- 
ing sanitation, 


Dis- Principal disadvantage is in the high initial 
advantages cost ($7,000 to about $20,000 for bodies alone 


in 316 stainless steel) due to the construction 
and to the close machining required. Another is 
small capacity. The largest single unit has only 
66 sq. ft. of heating surface which makes its 
size and capacity far below that of some large 
multitubular evaporators. Another is that it re- 
quires internal moving parts. 

The construction for vacuum evaporation re- 
quires that the heat be transmitted through rela- 
tively thick walls. For example, in evaporating 
water in one of 10 in. inside diameter with 
0.11 in. walls of 316 stainless, the wall resistance 
is about one-third of the total. As a result, the 
U values of about 400 obtained with water are 
inferior even to those in’ the long-tube evapora- 
tors: climbing-film, falling-film, or natural cir- 
culation. 


Applications It will probably find its main application as a 


finishing evaporator operating in the higher vis- 
cosity ranges, and for evaporating heat-sensitive 
or delicate materials. It will supplement existing 
evaporator types rather than replace them. It 
will be used to reduce the load on drying equip- 
ment. 

Successful applications include such materials 


as caramel] candy, coffee extracts, gelatin, anti- 
biotics, vitamins, rubber latices, and fruit juices. 
It has also been applied to vacuum steam strip- 
ping (deodorization) of fats and oils. 


Flashing Evaporators 


There are a number of evaporators where 
vapor is driven off in a flashing operation under 
vacuum, such as the Cherry-Burrell Co. “Vacre- 
ator” and the Cornell Machine Co. “Versator.” 
In the latter, very rapid evaporation occurs from 
an extremely thin film spread by centrifugal 
action. The latent heat of evaporation is fur- 
nished by the sensible heat of feed. 


Rosenblad Switching Evaporator 


The Conkey or Rosenblad switching evap- 
orator was developed in Sweden for evaporating 
scale-forming liquids, in particular, sulphite pulp 
waste liquor. American rights are held by the 
General American Transportation Co. 

The evaporating and steam condensing sur- 
faces are periodically exchanged so that the 
scaled surface is washed with condensate, dis- 
solving and carrying away the scale. 

Heart of the evaporator is the heat exchanger 
built of parallel plates for heat transfer surface. 
Plates are separated by suitable spacers and 
sealed from one another to form an enclosed 
channel between each pair. An odd number of 
plates is used to form an even number of 
channels. 

This assembly of plates is enclosed by a rein- 
forcing shell to provide adequate strength against 
any pressure conditions imposed on the equip- 
ment. Further strength is imparted by studs 
spotwelded across a pair of plates. 

Alternate channels are connected to a com- 
mon manifold at the top of the shell and another 
manifold at the bottom of the shell with inlet 
and outlet nozzles for steam and condensate. 
Let’s call these the A channels. The remaining 
channels would be connected to common mani- 
folds at the top and bottom, and we'll call them 
the B channels. The A channels are connected 
to one-half an entrainment separator made up of 
a large chamber with vertical partitions divided 
by extending from the bottom almost to the top. 
This provides for circulation of liquor in the 
bottom of the plates, out the top, to the sepa- 
rator, and back again. The circulation can be 
natural or forced, or operation can be one pass. 
The B channels have a similar “rrangement. 

Usual operation is multiple-effect, 4 to 8 ef- 
fects. The connection between effects is through 
the separators, one side of which is vapor release 
space for one effect and the other side is the 
steam chamber for the next effect. 

In an operating cycle, starting with steam in 
the A channels and liquor in the B channels, 
heat would flow from A to B through the plate. 

After a time, depending on the scale-forming 
properties of the liquor, the unit is shut down 
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Fig. 7~Cutaway view of Turba-Film. 


Performance 





for a brief period during which liquor is trans- 
ferred from B to A channels. Valves are switched 
so the steam condensing is in B and liquor boil- 
ing is in A, with heat flow from B to A through 
the plate. 

Additional condensate is added with the steam 
to aid in washing and dissolving the scale. 

After a while, there is another brief shutdown 
and changeover ending the cycle, so that heat 
flow is again from A to B. Thus each channel 
is evaporating half the time during which scale 
is built up and is serving as steam side half the 
time during which the scale is dissolved. 

You will note that when the switch is made, 
the order of effects is reversed, i.e., the first effect 
now becomes the last. 

The manufacturers state that heat transfer 
coefficients and efficiencies are about the same 
as with tubular evaporators under comparable 
conditions (temperature, solids, velocities, etc.). 
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Fig. 8—Cutaway view of a Rosenblad switching evaporator. 


Costs are rather high due to the number of Costs 


valves required for switching, the fact that half 
the separator is idle when used on the steam side, 
and the complicated construction of the plates 
and studs in the exchanger. 

Rosenblad’ gives some installed costs on units 
with sulphite waste concentrating from 9-15 per- 
cent solids feed to 49-56 percent product, with 
11 and 50 percent respectively as average values: 
Installed Cost 
4-effect 


oe bin bho Chew alee RoE $210,000 
ees eecererseceoses $340,000 


Evaporation, Lb./Hr. 
6-effect 


50,000 


100,000 $370,000 


A number of these are reported in operation 
on sulphite waste liquor in Canada and in Wis- 
consin. The product is burned in boilers as fuel. 
The economics are said to be marginal, but it 
does give a solution to a difficult and pressing 
waste disposal problem, which in itself is sig- 
nificant. 








The scaling problem is of course still a vexing 
one. Recently the ASME ran a symposium on 
scale in evaporators’. 

Perhaps the attack most likely to succeed is 
the Ramen” system in sulphite liquor evapora- 
tion or the International Salt Co. process in salt 
evaporation”. 

This attack on the scale problem does not 
involve a new evaporator but rather a process 
modification so that the evaporation is always 
operating on a solution unsaturated with respect 
to scale-forming materials. 

For CaSO, (or scale with an inverted solu- 
bility-temperature curve), it involves preheating 
the feed to well above the evaporation tem- 
perature under pressure by direct injection with 
steam. 

Some CaSO, is precipitated as anhydrite since 
the solubility decreases with temperature. This 
solid, as fine crystals, may be removed by the 
usual means or it may be allowed to remain since 
the rate of going back into solution is slow. On 


These methods of reducing the energy require- 
ment are in use: (1) mechanical recompression 
of vapors, (2) steam-jet recompression of va- 
pors, (3) heat pumping with auxiliary fluid, and 


(4) multiple effect operation. 
Methods 1 and 3 look good on paper based 


on calculations using as their standard, the Car- 


not cycle. The best we could hope for is given 
by the relation: 


~ Ji-Te _ At evap. 
1 1 


W = shaft work input to Carnot system, 

OQ = heat transferred by heating medium 
condensing in evaporator at T, degrees absolute, 

T, = temperature of evaporation. 

Actually, we should base the Carnot cycle 
energy efficiency on the highest and lowest tem- 
peratures in the system: 


WL At evap. + B.P.R. + = At exch. 
va 





At evap. = temperature difference available 
for heat transfer in evaporator. 

= At exch. = the sum of all At’s in exchange 
involving the auxiliary fluids. 

B.P.R. = boiling point elevation in the evap- 
orator. 

Method 2, the steam jet, is subject to the 
same analysis—considering the motive steam as 
a source for an engine operating to drive the 
system above. 

Due to friction, heat losses and other factors 
the actual W/Q, ratio will be 25 to 70 percent 
higher. 


Scaling Problems Are Now Being Overcome 


introduction to the evaporator it flash cools and 
evaporation takes place from an unsaturated 
solution without scaling the surface. 

As the solution becomes more concentrated in 
the evaporator and approaches saturation with 
respect to CaSO,, it may again be heated up 
with steam to knock out CaSQ,. Since the heat- 
ing up is not done by a surface, there is no 
scaling. 

Sea water scaling seems to be fairly well taken 
care of by a mixture of boiler compound and 
starch added to the liquor to give a fluffy scale 
which can be “cold shocked” off the tubes. 

However, the Arthur D, Little Co. has devel- 
oped a sea water recompression evaporator for 
the U. S. Navy Bureau of Ships in which the 
heat transfer surface can be flexed to break off 
the scale by changing the internal pressure. 
The compressor is integral with the evaporator 
body. The height is 46 in., O. D. 22 in., and 
weight 450 Ib. for a 300 gal. per day evaporative 


capacity. 


Four Methods Are Being Used to Save Energy 


Mechanical Recompression 


Basically, the latent heat of vaporization is 
continually reused by compression of vapor to 
give the rise in temperature necessary to transfer 
its heat from the condensing section back to the 
boiling section of the evaporator. Fig. 9 shows 
the principle. 

It is claimed that heat economy equal to 
about a 27-effect conventional steam-heated mul- 
tiple effect system can be obtained. With elec- 
tric motor drive it would appear that energy 
consumption is of the order of 110-180 kwh. 
per M gal. water evaporated, or 13-21 kwh. per 
1,000 Ib. 

Latham” has shown (see Fig. 11) that for 
typical operating conditions about 10 deg. F. is 
the most economical At, assuming electrical en- 
ergy at $0.01 per kwh., 15-year amortization, 
and a medium sized plant of 50,000 gpd. 

A big stumbling block is the compressor. The 
reciprocating compressor is out because of the 
tremendous vapor volume to be handled. The 
rotary positive displacement compressors (such 
as Roots, Lysholm, Read Standard) have worked 
very nicely in small and medium sized plants. 
Their constant displacement feature is a great 
advantage here because it automatically adjusts 
pressure (and At) for decrease in coefficient due 
to scaling, up to the point of overloading the 
driver. Also, these compressors are claimed to 
aid in maintaining an even boiling which helps 
reduce entrainment. However, they have not yet 
been built in large capacities. 

The field of the hydrodynamic type of com- 
pressor (centrifugal, axial flow, mixed flow) is 


10 deg. F. 
most 
economical 


Field 
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Fig. 9—Mechanical recompression of vapors (A. D. Little). 


Principle 


in large displacement with high efficiencies, but 
theif operating characteristics are not favorable 
to this use. The output decreases with pressure 
differential and operation is unstable at low 
flows. If scale can be eliminated and stable 
operating conditions near the design point main- 
tained, this type can be used. Large and more 
economical units could be built. The big use 
of recompression is on sea water with over 12,000 
units, mostly in military service. A few units 
are in use in pharmaceutical plants to make dis- 
tilled water. Two chemical plants use it to 
concentrate wastes. 

Equipment of this type is put out by Badger 
Mfg., Cleaver-Brooks and Mechanical Equip- 
ment Co. under the A. D. Little patents. 


Steam Jet Vapor Recompression 


Thermo-compression operates on the same 
principle as mechanical except a steam jet is 
used to compress the vapors to an intermediate 
pressure, Since there is now excess energy in the 
form of steam, some jet exhaust steam must be 
either vented or condensed, depending upon the 
pressure level. Fig. 10 shows a booster jet used 
to raise this excess steam up to condensing 
temperature. 

Once the terminal conditions are set, the best 
method is to estimate the steam requirement 
from data available in the manuals of the various 
jet manufacturers. As you might expect, ratio 
of motive to entrained steam varies with oper- 
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Fig. 10—Skinner falling-film jet recompression evaporator. 


ating pressures. In many low temperature appli- 
cations a good rough figure is about one pound 
of 125 psi. motive steam for every two pounds 
of water evaporated. 

The jet can handle large volumes of vapor at 
low densities. Low absolute pressures (low tem- 
peratures) are easy to obtain. The compressor 
is cheap and easy to maintain. 

A main disadvantage is low thermal efficiency 
(the jet is rather inefficient). The jet is not too 
flexible toward changed operation conditions. It 
may easily “break” and cause trouble by sudden 
loss of vacuum. 


Heat Pumping with Auxiliary Fluid 


Heat pumping is essentially the same as me- 
chanical compression except that heat is trans- 
ferred from the vapors back to the heating by 
an auxiliary fluid of high density. Another name 
is reversed refrigeration. 

' In low temperature applications, the work of 
compression theoretically represents an excess of 
energy in the heat balance. Heat losses and feed 
requirements will consume only a part of this, 
necessitating removal of some heat. 

An example will show the inherent strong 
and weak points. One pound of saturated water 
vapor from evaporation at 100 deg. F. has a 
volume of 350.4 cu. ft. If its latent heat is trans- 
ferred by heat exchange to saturated liquid am- 
monia at say 10 deg. lower or 90 deg. F. (165.9 
psig.), 2.13 Ib. will be vaporized with a total 


Example 














Dollar per 1,000 Gol. 
8 





Anolysis of 
Amortization Costs 


mca Compressor and drive 
eome—e = Condenser evaporator 
ocen= = Heat exchanger and insulation 


—_ 
—_* 
eens. 
Lobor ond 
supplies 








10 
Temperature Differential in Condenser ~ Evaporator, °F. 








Advantage 


Fig. 11—Effect of temp. differential in vapor recompression. 


volume of 3.53 cu. ft., or about 1 percent the 
volume of the steam. 

Isentropic compression of the ammonia to a 
condensing temperature of 125 deg. F. (293 
psig.) would require 68 btu. of shaft work, while 
isentropic compression of steam to the same 
condensing temperature would require 50 btu. 

The advantage then, is the reduction in vol- 
ume handled by the compressor and lines; the 
disadvantages are the increased power require- 
ment of compressing the auxiliary fluid from a 
lower temperature (pressure) to allow for heat 
exchange and the increased structural compli- 
cations caused by increased pressure in the 
evaporator shell. At lower temperature levels the 
reduction in volume is eveh more striking. 

For several reasons water may be used as an 
intermediate fluid on both the evaporator and 
condenser sides: 

a. To avoid possible contamination of product 
by leakage of fluid in the evaporator; 

b. As a further safeguard from overheating; 

c. To reduce the amount of fluid (refriger- 
ant) in the system; 

d. To reduce the design pressure require- 
ments in the evaporator; 

e. The condensing film coefficient of most 
Freon type refrigerants is rather low compared to 


steam, which with the extra tube wall thickness 
would reduce U in the evaporator. To avoid 
excessive head pressures or loss in capacity, it 
may be more economical to use the additional 
but relatively less expensive external exchanger. 

One of the first auxiliary fluid systems was 
the Lo-Temp evaporator developed by Cross of 
Mojonnier Bros. Co. A system developed by 
C. E. Howard Corp. which makes use of this 
combined with multiple effect evaporation is now 
produced by the Carrier Corp. as the Carrier- 
Howard evaporator. More recently designs have 
been developed by Buflovak and others. 


Multiple-Effect Operation 


Multiple effect operation—the use of vapor 
from one evaporator body as heating medium in 
another body operating at lower temperature— 
has been thoroughly covered in texts and hand- 
books in all its aspects including steam cost, 
apparatus costs, temperature distribution, adverse 
effect of boiling-point-elevation, terminal condi- 
tions, methods of feeding—advantages and dis- 
advantages (forward, backward, mixed), vent- 
ing, and calculations—including “short cut” 
methods. 

Present practice favors the use of higher steam 
pressures and a larger number of effects. 


Comparison of Heat Saving Methods 


No hard and fast rules can be given on which 
of the four methods is best. Each case should 
be evaluated on its own merits considering the 
local conditions. 

Mechanical compression and multiple effect 
are favored for high evaporation temperatures, 
with the latter still holding the edge in this 
country where fuel costs are low and equipment 
costs relatively high. 

The steam jet and heat pump cycles are 
favored when the evaporation is at such a low 
temperature the vapors cannot readily be con- 
densed with the cooling water available, and 
when there is an upper limit set on the heating 
medium temperature. 

Conditions in the Florida citrus industry 
favor the jet and heat pump. Here cooling water 
runs 75-85 deg. F. Evaporation should be done 
about 60 deg. F.—certainly no higher than 
80 deg. F.—in the falling-film type used and 
104 deg. F. is about the upper safe limit of the 
heating medium to avoid a cooked flavor. Many 
citrus evaporators combine the jet or heat pump 
with multiple effect operation. 

Schwarz” gives a cost comparison (in 1950) 
of jet and heat pump evaporators for orange 
juice, in 6,000 lb./hr. evaporative capacity when 
evaporating from about 11 to 50 percent solids. 

A double-effect steam jet unit designed for 
2.50 Ib. per hr. per sq. ft. evaporation cost 
$41,000 for evaporator bodies and accessories; a 
refrigeration (heat-pump) system designed for 
1.36 Ib. per hr. per sq. ft. cost $49,000. 
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Fig. 12—Double-effect evaporator installation (6,000 Ib. per hr.) with auxiliary heat-pumping fluid (Minute Maid). 


The refrigeration units themselves varied from 
$26,000 for a reciprocating compressor and its 
auxiliaries to $42,000 for a centrifugal compres- 
sor system. The refrigeration system has U 


values of about 80 and 120 btu. per hr. per sq. 
ft. x °F. in first and second effects, respectively. 
Fig. 12 shows a flow diagram of one of the sys- 
tems. 


What About Costs of Evaporators? 


With so much of a variation in evaporator 
construction, materials and accessories, manu- 
facturers are reluctant to give standard cost 
figures. 

For rough estimating purposes there are some 
fairly reliable correlations of evaporator costs in 
the more common types and materials*™™. 

Most The most reliable method seems to be to 
reliable estimate the unit cost as cylindrical shells, plates, 
heads, tubes, fittings, etc. based on the weight 

of material and the unit material and labor 


costs. This is the method generally used by 
fabricators. 

There’s little published on the cost of falling- 
film evaporators. A recent June 1952 quotation” 
was about $14,000 for body alone without ac- 
cessories or supports. Design pressure for shell 
was 150 psi., for tubes 30 psi. Vacuum was to 
be used; tubes were to be of 316 stainless and 
shell of carbon steel, 170 tubes 2 in. x 20 ft., 
heating area about 1,800 sq. ft. This is probably 
comparable with Schwarz’s figures. 


Separators, New Instruments Aid Operation 


Simplest type of separator, of course, is to 
have the vaporization into a large chamber 
where vapor velocity is low and height is large 
enough to allow droplets to fall back into the 
liquid. 

Another simple solution is to install a deflector 
baffle usually over the outlet from the tubes. 
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Fig. 13 (a) shows a more elaborate version 
where vapors and droplets go through a short 
stack and impinge against a spring-loaded de- 
flector head. The droplets are then deflected 
radially. The pressure drop maintained by the 
spring loading in the separator is said to aid in 
expanding and breaking bubbles. 
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Fig. 13—Typical entrainment separators. 


Reverse A reverse flow separator shown in Fig. 13 (b) 

flow type is also mounted integrally in the body. The 
vapor stack is mounted against the side for 
ease in cleaning. 

Centrifugal force separates bubbles and drop- 
lets from vapor by means of a sudden reversal. 
Travelling downwardly the flow is automatically 
regulated by a counterbalanced damper, which 
throttles the vapor flow and maintains a uni- 
form velocity and pressure drop, In a second 
reversal the vapors expand upwardly through 
the separator’s main chamber, where droplets 
impinge against the bottom. Recovered liquid 
is returned to evaporation through a U-tube 
vapor seal. 

Fig. 13 (c) shows the centrifugal type sepa- 
rator which can be designed to operate efh- 
ciently. The Flick separator is a modification 
of this with a horizontal spiral baffle and verti- 
cal louvers on the outside of the cylinder. 

The Henszey evaporator uses a turbine type 
separator shown in Fig. 13 (d) in a vapor 
dome integral with the heating element. A de- 
tachable turbine blade ring assembly fits around 
the end of tube bundle. An umbrella or cap 
fits over this ring and the tube sheet. Ma- 
terial issuing from the tubes is first deflected by 
the cap, then given a whirling motion by the 
turbine ring. 

This type has been applied extensively in milk 
evaporation where stream pollution by carryover 
is a serious problem. It is claimed that milk 


carryover is only 0.02 percent in a double effect 
evaporator using this type with an additional 
turbine ahead of the second effect vapor outlet 
line of the second effect. 

Another method is to use in the vapor space 
some of the more recent metal mesh packings, 
such are produced by Otto York or the Metal 
Textile Co. These give a high degree of removal 
with a low pressure drop. 


Instruments 


Some new instruments have recently become 
available for product composition control. 

One operates on the boiling-point rise princi- 
ple. The sensitive elements are two resistance 
thermometer bulbs mounted in the vapor and 
in the liquor either within the body or in the 
outlet line. The instrument operates to modu- 
late either steam pressure, feed rate, or with- 
drawal rate. 

Another type of control operates on viscosity. 
Some make use of a rotational viscosimeter. A 
recent addition to this type makes use of ultra- 
sonic frequencies in a small probe. 
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LIGHTNIN Mixers alone. Then ask yourself if LIGHTNINSs aren't a 
better investment today than ever before. 


PROCESS RESULTS GUARANTEED— Process-wise, you can’t go wrong 
on LIGHTNIN Mixers. Every LIGHTNIN is guaranteed to do the job to 
your satisfaction—or your money back, 

When can we get together? 


“Lioghtain Mixers 


MIXING EQUIPMENT Co., Inc. 


128 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 


(C] DH-50 Leboratory Mixers Please send me the catalogs checked at left. 
(CO 8-75 Portable Mixers (electric 
ond cir driven) N Tith 
( 8-102 Top Entering Mixers sia OI ae aaa ar aL ate 
(turbine and paddle types) ‘ 
(] 8-103 Top Entering Mixers Company 
(propeller type) 
C) 8-104 Side Entering Mixers 
8-105 Condensed Catalog 
a (complete line) 


(J 8-107 Mixing Dota Sheet 





Doves Equipment News Edited by Calvin S. Cronan 





NEW PRO'VESSING EQUIPMENT 








PLATE openings direct flow. 


ee 


STACK assembly of tower trays. 


Tower Utilizes Kinetic Energy 


Result is a fast-moving, horizontal, vapor-liquid mix- 


ing action across contact plate surface. There are no dead 


zones. Start-up is rapid, through-put high. 


Kinetic energy present in moving 
gas or vapor streams is now being 
harnessed to give more intimate vapor- 
liquid contact in countercurrent sys- 
tems. The Kittel contact plate struc- 
ture is designed to direct the flow of 
ascending gas or vapor horizontally 
across the plate surface. Liquid on the 
plate is carried along by the gas flow 
and intimately mixed with it. 

Kittel plate structures are adaptable 
to distillation, gas scrubbing, gas puri- 
fication, and all types of cooling opera- 
tions. High through-put rates are at- 
tained, which means smaller towers 
and decreased investment. 

Horizontal flow across the plate is 


242 


achieved by having the ascending va- 
por stream pass through vertically 
inclined rhombical plate openings. 
These openings are produced by ex- 
panded metal fabrication technique for 
low unit cost. 

To visualize how these openings 
are made, imagine a metal sheet 
pierced by a narrow slit. If one lip 
of the slit is pushed downward to 
form a triangular »pening and the 
opposite lip is pushed upward in simi- 
lar fashion, a vertically inclined rhom- 
bical opening results. 

Maximum sheet thickness for fabri- 
cating the trays is 2 mm. or 0.079 in. 
The expanded openings produced in 


fabrication impart a high degree of — 
rigidity to the plate. Total area of 
the openings may be as high as 20 per- 
cent of the plate area. 

Individual circular plate structures 
are composed of a number of triangu- 
lar expanded metal elements measur- 
ing 20 in. on a side maximum. These 
elements are held together in a rigid 
metal-spider framework. Assembly of 
the small elements is easily accom- 
plished through normal tower man- 
hole openings. Also fewer manholes 
are required than for bubble cap tow- 
ers due to the easy insertion, assembly 
and disassembly of the contact plates. 
Plate circumference can be sealed 
against the tower interior by tighten- 
ing, caulking or welding. 

Each plate structure consists of two 
individual contact plates identified as 
a and b in the sketch above. The 
circular top view shows elements on 
each of the two individual plates. 
Those to the left denote the element 
positions on the topmost or b plate, 
while those on the right show the 
placing of the elements on the bottom 
or a plate. 

On the upper plate, openings are 
positioned to direct flow in a circular 
fashion which throws liquid against 
the tower wall. On the bottom plate, 
openings are in a position to direct 
flow toward the center of the column. 

There are no downcomers. While 
liquid tends to concentrate either 
against the tower wall, or in the 
center of the plate, it descends to the 
next plate from these points merely 
by falling. through the perforated 
openings. 

Vertical distance between trays is 
on the order of 8 in,; between plate 
structures 16 in. Simplicity of con- 
struction permits welding throughout 
the tower. Resultant tightness of 
seams is a decided advantage, particu- 
larly in vacuum processing where leak- 
age may be detrimental. 

Although the Kittel contact plate is 
just being introduced in this country, 
it has a ten-year history of industrial 
usage in Europe. Units are now op- 
erating for instance on distillation of 
fatty acids and alcohols, purification 
of ammonia gas, entrainment separa- 
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Equipment Cost Indexes 


IN BRIEF—A capsulated listing ot this month’s newsworthy equipment. 


(Marshall & Stevens Indexes, 1926 = 100) 


Processing Equipment 

Made of perforated metal for high throughput 2 
Has rigid porous membranes to support precoat... 

Is ruggedly constructed for heavy loads 243 
Control temperature closely, clean easily 


Distillation Trays 
Pressure Filter 
Vibrating Screen 
Vat Fermenters 


Dec 
1952 
180.8 


Industry 
Average of all 


Process Industries 


Cement mfg. 
Chemical 

Clay products 

Glass mfg. 

Paint mfg. 

Paper mfg. 
Petroleum ind. ..... 
Rubber ind. 
Process ind. avg.... 


ee 
HID AI AIAIAIM ey 
SOOT Re Om oo 
COUIKCI SO 


NOSCwKONOrw 
a) 1 Dm CO OO 


Related Industries 


Elec. power equip... 1 
Mining, milling .... 1 
Refrigerating 2 
Steam power 


81.9 


Compiled quarterly for March, June, Sep- 
tember and December of each year by 
Marshall and Stevens, evaluation engi- 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the lastest 
available revision. For a description of 
the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-6. For a listing of an- 
nual averages since 1913 see Chemical 
Engineering, March 1953, op. 220, 221. 


tion in vacuum systems, debenzolizing 
of coke oven gas, distillation of glycol, 
separation of ether and water, cooling 
of compressed air, as carbon dioxide 
gas scrubbers, and deodorizing sepa- 
rators. 

In cases where bubble cap columns 
have been converted to Kittel contact 
plates, tower capacity has been in- 
creased from two to three times. On 
vacuum towers the decrease in pres- 
sure loss was from 30 to 50 percent, 
meaning that a much better vacuum 
was obtained. 

Construction of Kittel contact 
plates can be made from a variety of 
metals, including steel, aluminum, 
copper, or stainless steel~—Oharles A. 
Pfeiffenberger, 104-40 194th  St., 
Hollis 12, N. Y. 


Pressure Filter 
Uses Rigid Membrane 

A new precoat, tank-type pressure fil- 
ter uses synthetic, rigid, porous-stone 
membranes to support precoat mate- 
rial. Lower operating costs, are claimed 
by elimination of cloth, papers, screens 
and pads. 

Complete cleaning and sterilization 
can be accomplished without open- 
ing the filter chamber. A patented tank 
closure permits internal inspection or 
adjustment merely by releasing two 
bolts. Units are being furnished in 
a wide range of materials and capaci- 
ties —Ogden Filter Co., 4214 Santa 
Monica Blvd., Los Angeles 29, Calif. 
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Heating & Cooling Equipment 


Kettle Furnace 
Rotary Pressure Joint 
Flat Heating Elements 
Level Gage Lamp 

Air Conditioner 

Steam Generator 


Fluids Handling Equipment 


Pump Control System 
Positive Pump 

Dust Collector 

Air Compressor 


Electrical & Mechanical Equipment 


Lead Cladding Machine 
Safety Switch 

Vapor Proof Floodlight 
Gear Coupling 
Drafting Symbols 
Warning Light 

Gear Coupling 

High Slip Motor 
Blueprint File 

Heavy Duty Switch 
Jet Cleaner 

Junction Boxes 

Jet Cleaner 

Junction Box 


Packaging & Handling Equipment 


Roller Conveyor 

Lift and Fork Trucks 
Bunker Seal 

Drum Liner 

Belt Return Roll 
Retractable Conveyor 
Vibratory Feeder 
Barrel Skid 

Lift Truck Seoop 
Hand Truck 


Instruments & Controls 


Infrared Process Analyzers 
Control Valve 

Pressure Meter 
Chromometer 

Signal Relay 

Miniature Speed Changer 
Gas Analyzer 

Portable Potentiometer 


Gives close temperature control, radiant heat 
Conducts steam into rotating members 
Produce uniform radiation pattern 
Illuminates liquid level for easier reading 
Controls temperature and humidity independently. .244 
Delivers high pressure saturated steam 244 


4 
244 


Regulates multi-pump delivery system 
Has novel rotating cylinder block 

Gives high air to cloth ratios 

Furnished in giant size for cat crackers. . 


Operates automatically, cuts time 90 percent ® 
Fills need for heavy duty interrupter..........+++. 250 
Designed for recessed mounting, reflector pivots... .250 
Disconnects quickly without disturbing mountings. .250 
Printed on pressure sensitive tape... .......++ieees 250 
Throws rotating beam to warn of danger 

Made of nylon to withstand corrosion 

Features smaller size, lighter weight 

Saves many manhours of filing time 

Available in ratings from 400 to 3,000 amp 

Connects to existing utility lines 

Have vapor tight construction for 1 in, conduit 
Delivers high pressure stream of hot water 

Furnished in explosionproof construction 


Handles loads up to 600 Ib. per roller..............256 
Now available on lease or installment purchase. 
Permits dustless transfer of solids to bunker 
Made of polyethylene has circular disk bottom 
Is self-cleaning on sticky materials 

Connects buildings separated by railroad spur.. 
For feed rates up to 500 Ib. dry solids per hr 
Constructed of magnesium for unloading trucks 
Facilitates bulk handling operation 

Has heavy shovel-type nose plate 


1. +256 


Continuous dispersive and positive filter types 

Cycling type for ion exchange apparatus 

Is extremely sensitive, accurate and stable 

Redesigned to ease control of petro products...... 261 
Available in economical dust-proof design 261 
Covers speed range of 25 to 1 

Uses moving soap film principle 

Tests heating equipment and instruments 





Vibrating Sereen 
Handles Heavier Loads’ - 

A new vibrating screen is designed 
to handle heavier loads when sizing 
and processing ore, coal, chemicals, 
grain, rock, and other bulk materials. 
Equipped with a heavier yoke, it is 
mounted on coil springs rather than 
leaf springs formerly used. A neo- 
prene-rubber, accordion-type boot en- 
closes the spring to keep out sand, 
stones, and other substances. 

All units of this Model MS screen 
will have 3-in. discharge lips. Both 
single and double deck models will 
be available. The single deck model 
is designed for easy conversion to two- 
deck by installation of skirt boards, 
screen cloth, a buckerup frame and 
discharge lip——Hewitt-Robins, Inc., 
666 Glenbrook Road, Stamford, 


Conn. 


Close Temperature Control 
Offered by Vat Fermenters 

Certified vat fermenters are now 
being produced as one-vat units or in 
combinations of two, three, four or 
more. Units come in 20 or 40 liter 
sizes for research laboratories and 30, 
50, or 100-gal. sizes for pilot plants. 
Larger sizes are available for produc- 
tion units. 

These fermenters allow control of 
fermentation temperature to within 
0.25 deg. C. Cross-connected lines and 
valves allow steam under pressure to 
enter the lines and sterilize the entire 
system. Units can operate from zero 
pressure to 50 Ib, per range of gage. 
Stirring rates and propeller pitch are 
easily adjusted. All parts are remov- 
able for cleaning, adjusting or chang- 
ing.—Stainless & Steel Products Co., 
1000 Berry Ave., St. Paul, Minn. 


243 





NEW HEATING & COOLING EQUIPMENT 


A recently developed furnace is par- 
ticularly suitable for heating kettles 
and autoclaves which process heat- 
sensitive materials. In this new de- 
sign a rapid flow of radiant heat can 
be obtained without development of 
local hot spots, 

Kettles or autoclaves to be heated 
are suspended in the furnace so that 
radiant heat absorption is very effec- 
tive for the entire surface within the 
furnace, Burners mounted near the 
base of the furnace are designed to 
produce a vortex of luminous flame. 
These burners normally operate with 
little more than theoretically quanti- 
ties of air. 

On initial start-up insufficient com- 
bustion air is used in order to build up 
a thin black deposit over the kettle 
heating surface. This carbon deposit 
functions effectively as an absorber for 
radiant heat. 

These furnaces are being effectively 
used to heat oil-bodying kettles. Since 
the furnace has low heat capacity, it is 
possible to control heat input to the 
kettle merely by reducing or stopping 
combustion.—Chemical Plants Div., 
Blaw-Knox Construction Co., 930 Du- 
quesne Way, Pittsburgh 22, Pa. 


Retary Pressure Joint 
Has Long Life 

Long service life with minimum 
maintenance is claimed for a new ro- 
tary pressure joint. Steam up to 350 
psi. and liquid up to 3,500 psi. can 
be conveyed through the joint while 
it is rotating at high speeds. 

Units are provided with either sin- 
gle* or double-race ball bearings with 
self-adjusting wear take-up. The 
self-lubricating rotary seal and its 
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mating part are designed to function 
under any misalignment up to 10 deg. 

Available in all pipe sizes from 4 to 
5 in., inclusive, the joint can be sup- 
plied to withstand chemical action 
from materials being handled.—Anco, 
Inc., Dept. 1, One Baker St., Provi- 
dence, R. I. 


Flat Heating Elements 
Increase Heat Radiation 

A flat uniform radiation pattern of 
extremely high intensity is claimed for 
the Syntron flat-surface electric heat- 
ing element. By using thin strip ele- 
ments, the heat output per square ft. 
has been increased while lowering 
sheath temperature. Layers of thermal 
insulation behind the elements are 
said to produce much greater heat re- 
turn than reflectors. 

Panels are made up. with from two 
to eight flat surface elements. Panels 
operate equally well on any commer- 
cial frequency, either a.c. or d.c.—Syn- 
tron Co., 610 Lexington Ave., Homer 
City, Pa. 


Mercury Vaper Lamp 
IMuminates Level Gages 

Water level gages on boilers can be 
read under adverse conditions through 
installation of a new mercury vapor 


illuminator. This light shows the 
water columns as blue green topped 
with an intensely-brilliant, emerald- 
green spot at the water level. 

The unit consists of a mercury va- 
por bulb enclosed in a steel housing 
and a baliast box equipped for easy 
mounting at a convenient spot. 
Weatherproof construction makes it 
suitable for outdoor use. Available 
sizes fit standard gages. — Jerguson 
Gage & Valve Co., 80 Fellsway, Som- 
erville 45, Mass. 





Liquid Centact Unit 
Cenditions Air 

A new liquid contact method is 
said to give closer control when con- 
ditioning atmospheric air. Control of 
relative humidity and temperature are 
handled independently as_ separate 
functions. 

Filtered fresh air enters a new type 
of spray chamber providing especially 
intimate contact between air and the 
spray liquid. The spray either adds or 
removes moisture by absorption or 
condensation. Spray-liquid character- 
istics determine the moisture content 
of air leaving the chamber. 

Air temperature is adjusted as a 
final step. This is said to give trust- 
worthy control of room conditions by 
means of thermostats without the use 
of moisture sensitive instruments.— 
Niagara Blower Co., 405 Lexington 
Ave., New York 17, N. Y. 


High-Pressure Steam 
For Heat Exchangers 
High-pressure saturated steam is a 
better heat source for heat exchangers 
than superheated steam. A German 
high-temperature, high-pressure steam 
generator operates on this principle to 
give economical supply of heat to 
chemical industry heat exchangers. 
Operating in closed circuit with 
heat exchanger coils, the Bamag unit 
is flexible to meet changing heat re- 
quirements and has high overload ca- 
pacity. Temperature of the circulat- 
ing steam ranges up to 700 deg. F. 
Condensate pumps are eliminated 
by always locating the generator be- 
low the heat exchanger. Gas, oil, or 
coal burners may be used interchange- 
ably.—General Industrial Develop- 
ment Corp., 270 Park Ave., New York 
17, N. Y. 
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cut down on 
drying expenses’...with a 


LOUISVILLE DRYER 
1) 
General American 


Knowthe results 
before you buy! 


A Louisville engineer can tell you every 
saving, every improvement, every bit of 
"increased efficiency before you invest. A 
Louisville Dryer is fitted to your job. It’s 
the result of a Louisville engineer's coms 
plete analysis of your particular problem, 
of knowing your problem thorotghly . . . 
and solving it by applying SO years of dry- 
ing experience, and using the testing facil 
@ ities of General American's laboratories, 
More than once, a Louisville Dryer has 
turned a losing operation into a profit. 
able one. Write or call for a Louisville 
engineer to make an obligation-free sure 
vey of your operation, 


General Offices: 135 South LaSalle Street, Chicago 90, llinols | 
Dryer Sales Office: 139 S, Fourth Street, Louisville 2, Kentucky 
OFFICES IN ALL PRINCIPAL CITIES 
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NEW FLUIDS HANDLING EQUIPMENT, 
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(For starting No.! pump) 








Flow Rate Controls Pumping 


Improved sequence control adjusts pumping capacity 
in multi-pump liquid delivery systems. Initial investment, 


installation and maintenance costs are lower. 


An improved control system for 
operating pumps in sequence meets 
instantaneous demand from discharge 
lines regardless of fluctuation in de- 
mand, A continuous balance is main- 
tained between pumping capacity and 
flow rate. The system eliminates un- 
desirable and uneconomical features 
of pressure sensing or manual meth- 
ods of pump control. 

Improved performance rests on use 
of a precision Oriflowrator flowmeter 
that measures the flow rate in the 
discharge line. An inductance trans- 
mitter operating in conjunction with 
the flowmeter places the correct num- 
ber of pumps in operation. 

By referring to the schematic sketch 
you can see how this system operates. 
As soon as a discharge nozzle is opened 
a pressure switch located in the dis- 
charge line senses the pressure drop 
and turns on pump No. |. This is the 
only pressure switch used. 
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As liquid moves through the line 
the Oriflowrator meter located on a 
by-pass of the main discharge line 
measures the flow. Since a known pro- 
portion of total flow is by-passed 
through the meter, calibration is set 
to read main line flow directly. 

As the meter float rises in response 
to the rate of line discharge a nickel 
alloy tube mounted on the float moves 
up into an inductance transmitter di- 
rectly above the meter. The transmit- 
ter contains a number of flat coils 
spaced vertically. As the nickel tube 
moves up through the center of each 
coil it changes the coil impedance 
sharply. This impedance change is 
picked up by a simple Thyraton circuit 
which trips the starting switca for 
each successive pump motor. Thus, 
the float position both indicates the 
rate of flow through the line and 
starts the number of pumps required. 

Conversely, as the demand de- 


creases the float drops and the rod 
descends out of the field of succes- 
sively lower coils, shutting off the 
unneeded pumps. All pumps shut off 
when flow ceases. 

Coil positions in the transmitter 
are set at the factory, based on a 
knowledge of the nozzle capacity and 
pumping capacity of each individual 
installation. However, coils can be 
reset in the field. 

A wide range of flows from very low 
rates to maximum capacity can be 
handled due to the sensitive response 
of the Oriflowrator. This meter is a 
kinetic manometer as contrasted with 
the static manometer usually employed 
with conventional pressure differen- 
tial meters. With a kinetic meter of 
this type, only a portion of the total 
flow need be measured. Flow rate 
can be indicated on a linear scale 
rather than the square root graduated 
scales used on most static manometers. 
A linear scale permits accurate read- 
ing of the meter even at low flows, 
and a large range of flows can be han- 
dled with a scale of convenient size. 

A time delay switch connected in 
series with the first pump keeps that 
pump operating for an additional time 
interval to satisfy erratic flow rates 
associated with topping off. 
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ANNOUNCING 


ace tempron 


Ace Tempron . . . a new synthetic hard rubber for chemical equipment—now 
offers unexcelled chemical resistance plus economy for high temperature appli- 
cations. In your plant, Tempron can handle many corrosive liquids —hot—at 
costs below other materials you’ve had to use up to now. 

Based on nitrile synthetic rubber (Buna-N), Tempron is hard rubber — 
with better temperature and chemical resistance than hard or soft nitrile rubber 
compounds hitherto available. Mechanically it withstands temperatures up to 
225 deg. F. and higher. Chemically it resists most inorganic chemicals and 
many organic chemicals and oils at temperatures to 200 deg. F.—and far higher 
in specific instances. At room temperature it has better resistance to some of 
the organic chemicals than other rubber and plastic materials. 

In one case, Tempron pipe is still in excellent condition after 2 years on 
hot brine, far exceeding the life of the steel pipe it replaced. 

We’re now ready with Tempron pipe in 1”, 142”, 2”, 3” and 4” sizes and 
fittings in 2”, 3” and 4” sizes. Additional smaller sizes of pipe and fittings are 
under development. We can also — now — produce molded parts, and sheets, 
rods and tubes from which we (or you) can fabricate a wide variety of parts. 

Write today for new bulletin No. 96-A giving full details of Tempron. Or 
ask for samples and recommendations for your specific applications. 


ACE TEMPRON resists: 





Hydrochloric 
TESTED AT Acid, 38% 
200 deg. F. Sulphuric Acid, 50% 





RESISTANT 


CHEMICALS 


Carbon Tetrachloride 











AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, N. Y. 
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NEW FLUIDS HANDLING EQUIPMENT 


It is desirable, though not necessary, 
to include a pressure accumulator to 
smooth out sudden pressure changes. 

For hazardous locations, the induc- 
tance transmitter and control relay 
are furnished in explosion-proof hous- 
ings. In addition, the flowmeter can 
be housed in a pressure-sealed en- 
closure. This prevents liquid spillage 
in the unlikely event of breakage of 
the Pyrex metering tube—Fischer & 
Porter Co., Hatboro, Pa. 


Telescoping Cylinders 
Give Positive Pumping 

Positive displacement pumping is 
provided by the Dudley V-9 pump 
through use of a telescoping cylinder 
effect. Two cylinder blocks, each con- 
taining nine cylinders, are angularly 
mounted inside a common housing. 
Nine metal sleeves connect the cyl- 
inders of one block with their coun- 
terparts in the opposing block. These 
sleeves slide freely in the cylinders. 

One cylinder block is connected to 
a drive shaft. All cylinders in this 
block are blind holes, Cylinders in the 
opposing block go straight through 
opening onto the inlet and discharge 
chambers. 

As the cylinder block assembly ro- 
tates, starting at the point of closest 
contact between cylinder blocks, the 
total cylinder volume increases to a 
maximum 180 deg. from the starting 
point. With the increase in cylinder 
volume, liquid moves into the cylin- 
ders from the inlet chamber. 

Rotation continuing from 180 deg. 
to 360 deg. gradually decreases total 
cylinder volume, thereby expelling 
liquid into the discharge chamber. 

Simple in design, the pump has no 
connecting rods, cams or springs. De- 
livery volume ranges from 2.4 to 7.2 
gpm. at pressures from 9 psi. to 433 
psi. Operating temperature range is 
~—60 deg. F. to +165 deg. I’. Con- 
struction is either aluminum or bronze. 
—Eastman Pacific Co., 2320 East 8th 
St., Los Angeles 21, Calif. 
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Dust Collector 
Uses Cloth Efficiently 


Constructed of aluminum and fea- 
turing a simple automatic cleaning 
mechanism, the Simon suction-filter 
dust collector is said to offer high effi- 
ciency. Advantages claimed are high 
air to cloth ratios, low maintenance, 
low power requirements, and maxi- 
mum accessibility. 

Each collector is made up of from 
tw to twelve sections. The individual 
sections contain eight cloth filter 
sleeves with a separate inlet manifold, 
dust discharge hopper and cleaning 
mechanism for each section. 

Dust-laden air is drawn into the in- 
let manifold and hopper where a drop 
in velocity permits coarse particles to 
be dropped out. Fine dust is carried 


up inside the cloth sleeves, where it 
is retained, permitting clean air to 
pass through to discharge. 

In each section the top supporting 
bracket and bottom tray of the filter 
tube assembly are rigidly connected by 
tie rods. During the cleaning cycle a 
mechanical device lifts the entire as- 
sembly approximately 14 in., then 
drops it. Shock produced dislodges 
the dust layer from the cloth, aided 
by a reverse air flow. 

This method of cleaning produces 
minimum stress or tension on the 
filter sleeves, resulting in long cloth 
life. A twenty second interval out of 
every five minutes is devoted to clean- 
ing—Entoleter Div., The Safety Car 
Heating & Lighting Co., Inc., 1687 
Dixwell Ave., New Haven, Conn. 


GIANT AIR COMPRESSOR BUILT FOR CAT CRACKER 
Here you see a four-stage rotor being lowered into position in the lower 


case of a multi-stage centri com 
centrifugal compressors said to be the 
100 psi. Rated for 100,000 cfm. and 


. This is one of several multi-stage 
ever built for discharge pressures of 
by steam turbines of approximately 


8,000 bhp. these units will be used as main air compressors on four new catalytic 
cracking units. The 44-ft. diameter rotors will operate at 3,600 rpm. Total 
compressor weight is 70 tons.—Clark Bros. Co., Olean, N. Y. 
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TOWER CAPACITY RESTORED IN 
ONE DAY BY CHEMICAL CLEANING 


Through-put increased from 500 to 800 
gallons per minute by Dowell Service - 


The capacity of a fractionating bubble-cap tower, 
operated by a southern chemical company, had 
dropped from 800 to 500 gallons per minute. Heavy 
deposits covered the traps and clogged the bubble-caps. 
Dowell engineers analyzed these deposits and found 
them to be iron sulphides, oxides and organic material. 
Dowell Service removed these deposits from the tower 
in only one day with specially prepared liquid sol- 
vents. Result: the tower was restored to its original 
800 g.p.m. capacity. 

In the Dowell method of chemical cleaning, solvents 
are applied according to the technique demanded by 
the job: filling, spraying, jetting, cascading or vapor- 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


izing. Being liquid, they will go wherever steam or 
water will flow, reaching surfaces inaccessible to other 
cleaning methods. No special scaffolding is required, 
Dismantling and downtime are kept to a minimum, 
Experienced Dowell engineers do the job for you 
using Dowell-designed pump trucks and control 
equipment which are brought right into your plant. 


Towers are just one of hundreds of pieces of indus- 
trial equipment which can be cleaned chemically by 
Dowell Service. For complete information and esti- 
mates on the cleaning of your equipment, call the 
nearest Dowell office, or write directly to Tulsa, 
Dept. D33. 


eS eS 
_ DOWELL 
a i eet 


aed 


Boilers « Condensers « Heat Exchangers « Cooling Systems 
Pipe Lines ¢ Piping Systems « Gas Washers « Process Towers 


Process Equipment « Evaporators « Filter Beds «© Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED - TULSA 1, OKLAHOMA 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT 


pray. cme 


Lead Cladding Machine 
Outmedes Hand Techniques 

Time required to clad lead to steel 
has been cut 90% by a new versatile 
automatic machine. A perfect chemi- 
cal bond is obtained between the lead 
and steel; no separation of lead from 
steel will occur in service unless the 
lead melting temperature is exceeded. 

Weighing less than 15 Ib., the clad- 
ding machine can be mounted directly 
on a carriage running on the surface 
being treated or suspended from a 
carriage running on an overhead beam. 
In operation, a strip of lead is laid 
down under the machine; the clad- 
ding heads melt this lead and,chemi- 
cally bond it to the steel as the ma- 
chine automatically moves across the 
plate. Machine adjustments permit 
handling lead strips up to 12 in. wide 
by 4 in, thick—Knapp Mills, Inc., 
23-15 Borden Ave., Long Island City, 
N. Y. 


Safety Switch 
Fills Heavy-Duty Need 

Latest edition to the Trumbull 
HCI (high capacity interrupter) 
switches is one rated at 200 amp., 
600 v., fusible and no fuse front- 
operated design. Immediate avail- 
ability of this switch rounds out the 
manufacturer's line of 30-, 60- and 
100-amp. switches. 

Most outstanding characteristic of 
the HCI switch is its ability to inter- 
rupt heavy loads quickly and com- 
pletely. The arc-quenching action of 
this switch is patterned after the arc 
interrupting principle of modern cir- 
cuit breakers. Double-break visible 
contacts are projected and withdrawn 
with piston-like speed and force. Grid 
pins break up the arc, divide it into 
a series of smaller arcs, and dissipate 
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the heat. Thus contacts do not pit. 

Another important feature offered 
in all four ratings is a felt gasket 
which blocks dust and dirt from entry 
into the enclosure. Unlike other 
switches, the HCI is said to be virtu- 
ally free from direct openings to the 
interior—Trumbull Electric Dept., 
General Electric Co., Plainville, Conn. 


Vapor-Proeef Fleedlight 
Has Adjustable Beam 

The Type 1570 pit and subway 
light is especially designed for recessed 
or surface mounting in walls or ceil- 
ings. The rectangular housing is vapor- 
proof to withstand heavy moisture. 
Adjustment of the light beam either 
18 deg. upward or downward from 
center can be attained with the pivot- 
ing reflector. 

Enclosure glass is heat and impact 
resistant. Hinged, heavy wire guards 
are optional. Drainage slots are pro- 
vided on the cover to prevent accumu- 
lation of standing water—The Pyle- 
National Co., 1334 North Kostner 
Ave., Chicago 51, Ill. 


Gear Coupling 
Disconnects Quickly 

A new Spacer-type gear coupling 
can be disconnected in a matter of 
seconds without wrenches or special 
tools. Similar in function and general 
design to conventional flange-and-bolt 
Spacer types, the unit makes possible 
the removal of hubs from either shaft 
without disturbing the mountings. of 
the connected unit. 

There are flexible hubs on both the 
driver and driven. shaft. The center 
unit or spacer has specially designed 
teeth at either end cut so that they 
mate with each sleeve in a fine fit. 
These connections have no angular 
or offset flexibility, but allow for end 
float. The two sleeves connect to the 
driver and driven unit through the 
spacer.—Sier-Bath Gear & Pump Co., 
Inc., 9252 Hudson Blvd., North Ber- 
gen, N. J. 


ae ie 
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Printed Symbols on Tape 
Save Drafting Time 

Lay aside your pencils when it 
comes to drawing repetitive symbols. 
Now you can merely select the re- 
quired symbol and peel it off a roll of 
preprinted pressure sensitive adhesive 
tape. All that remains is to place the 
correct length of tape bearing the sym- 
bol at its designated position on the 
drawing. 

An added advantage is that changes 
in temporary layouts can be made in- 
stantly simply by stripping the tape 
from its original position and placing 
it wherever wanted. The pressure sen- 
sitive quality of the tape permits it to 
be stripped off repeatedly without leav- 
ing a mark or losing its adhesive 
quality. 

All standard symbols for walls, 
aisles, conveyors, monorails, center 
line columns, shafts, airways, service 
lines, railroad tracks, sidings, colored 
arrows for material and process flow 
are available in either 324-in. or 648-in. 
rolls. At present, all symbols are fur- 
nished for a }-in. to 1-ft. scale in 
opaque or transparent types. Addi- 
tional symbols will soon be available 
as well as a complete selection to scale 
4 in. per ft—Labelon Tape Co., Inc., 
450 Atlantic Ave., Rochester 9, N. Y. 


Warning Light 
Throws Moving Beam 
Three new models have been added 
to the Gyralite group of industrial 
warning lights. These lights project 
a high intensity colored or clear beam 
which rotates with a wide sweeping 
action. This movement commands im- 
mediate attention to points of danger. 
Type 1740 Gyralite has a single, 
sealed-beam lamp mounted in a gyrat- 
ing mechanism within a cast alumi- 
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Is available floor space holding back 
expansion of your plant air facilities’ 


Haven’t got the floor space for additional 
plant air facilities? Don’t be too sure! 

How about the nooks and crannies, or right 
in among your machine tools? Other plants 
are squeezing Clark Balanced/Opposed Com- 
pressors in many such “impossible” places. 
The above illustration, in an aluminum forg- 
ing plant, is a typical example. Here a 600 hp, 
3200 cfm Clark unit was squeezed into a 
20 x 13 ft. floor area. 





It’s a fact that a Clark Balanced/Opposed 
Compressor can be moved in anywhere. One 
of the reasons is its compactness. Another is 
its absolutely vibration-free performance. You 
can set it in a corner, on a second floor, or 
alongside even the most delicate of machining 
operations. The savings in building, piping and 
installation costs are considerable. 

For full information on this modern, motor- 
driven compressor (150-4500 hp range), re- 
quest Bulletin 118, or call your nearest Clark 
representative. 


CLARK BROS. CO. - OLEAN, N. Y. 
DIVISION OF DRESSER OPERATIONS, INC. 
Sales Offices in Principal Cities Throughout the World 


PRECISION BY THE TON... 


CLARK 


balanced/opposed 
compressors 


© 1952, Clark Bros. Co., Division of Dresser Operations, Inc. 
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AIRETOOL 
TUBE 
EXPANSION 
CONTROL 
SYSTEM 


Now science replaces “sensitive feel” in tube rolling! 
The AiRETOOL Tube Expansion Control System eliminates 
danger of over or under expansion. It automatically 
regulates the amount of expansion, produces maximum 
tightness and holding strength in every tube joint! With 
this system you can actually cut tube rolling time in half! 
Easy to use. Set dial for tube size, insert ball bearing ex- 
pander and start powerful motor. When the tube joint 
reaches proper expansion and tightness, the control auto- 
matically shuts off the power. For more information and 
a convincing demonstration, write to: 


There’s an Airetool Tube Cleaner 
and Tube Expander for Every Type 
of Tubular Construction. 


— OFFICES: Pelladeiphia * New York * es 
Hudson 


Baton Rovge * Houston * Heights (N 
aepnesentarives in principal cities in U.S.A., org 
Mexico, South America, England 


252 





> 


AIRETOOL 


MANUFACTURING COMPANY 





| ring-gear locking sleeve. 
| keyed to the shaft and locked in posi- 





SPRINGFIELD, OHIO = 








e 
Egourpment News, cont. . . 


num alloy housing. Type 17340 has 
two sealed beam lamps. One lamp is 
mounted in the gyrating mechanisin, 


| while the other is mounted stationary 


in the body for use as a headlight or 
back-up light on moving equipment. 
Type 15100 has stationary lamp and 


| rotating reflector for low-voltage duty. 


In processing industries these lights 


| are used as overflow or low level 
| alarms, or to warn of contaminated 
| atmosphere. In many of these applica- 
tions automatic remote control is 


necessary or highly desirable for maxi- 
mum safety. Time switches, pressure 
switches, float switches, electric cye, 
or any other available automatic con- 
tactor can be used in conjunction with 
Gyralites. 

Other industrial applications are on 
hazardous moving equipment and on 
hazardous doorways, cross walks, open 
pits and manholes.—The Pyle-Na- 
tional Co., 1334 North Kostner Ave., 
Chicago 51, Ill. 


| Gear Coupling 


Is Made of Nylon 

Small gear-type couplings fabricated 
of nylon are now available for shafts 
from % to 3 in. Two externally geared 
hubs mounted on the shafts to be 
coupled are slid into either end of the 
Hubs are 


tion by set screws. The tough un- 


| breakable nylon construction with- 
| stands corrosion and is not affected by 
| most liquids and gases.--John Wal- 
| dron Corp., 


New Brunswick, N. J. 


| High Slip Motor 
| Is Smaller and Lighter 


Use of a new extended rotor bar 
design for more efficient heat dissi- 
pation has caused substantial weight 
reduction in the new Type KRX high 
slip induction motor. This totally en- 
closed fan-cooled motor is used for 
driving punch presses, centrifuges, 
hoists, etc., where high inertia loads 
must be accelerated. 

The high resistance metal required 
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PROTOTYPE 
DEVELOPMENT 





l, ola ane}; personnel 
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ideas or new products, the 
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bring them to complete maturity. 


Arthur D. Little, In¢., has blended 

its scientific and engineering skills in : 
the Mechanical Division to provide industry 
with a unique service . 

prototype development of equipment 

acto LUllalave pReMmalke lala i-) 4-1 Mon am-tale|ial-tclalare 
Scientists in the fields of 

chemistry, physics, metallurgy, mathematics, 
site) oleh AU AL-Teidelalia Melalo Mi -taalaliael mm -raelarelilra) 


can be called on as required. 


Liquefying helium gas to produce temperatures near 

Absolute Zero (minus 460°F ) was one of engineer- : 

ing’s most difficult thermodynamic problems. The Our staff is experienced in 

ADL Mechanical Division produced the Collins % interpreting the ideas of industry and 

Helium Cryostat to answer this problem, thereby : 

creating a significant tool in the advancement 
of science, perfection of specialized equipment 


following through with the 


THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F )-. VACUUM ENGINEERING - GAY LIQUEFACTON - ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 6 
! ' t | j } | | 
eS ' : ] : \) 


‘ 


n 


Write for Brochure CE-15-1 — 
L 


‘MECHANICAL DIVISION fon ¥ 
Mecha nical Division 


Arthur D. Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 








GOLD AND SILVER 


Sheet, Foil and Ribbon, pure and in 
alloy. Seamless Tubing. Laboratory Ap- 
paratus and Process Equipment. 

Karat Golds. Fine Gold Anodes. 


PLATINUM 


Platinum Metal Catalysts — Concen- 
trated forms and on corriers. 
Salts and Solutions. 
Sheet, Wire, Tubing, Gauge and Fine 
Foils. 
Stills, Retorts, Electrodes and other 
Special Process Equipment to order. 
Laboratory Wates of all description. 
Palladium, Iridium, Osmium, Rhodium 
and Ruthenium. 
Fine, Sterling and Coin. Sheet, Wire, 
We pay highest prices for Circles and Foil. 
scrap platinum and have Fine Silver Anodes. Rolled, Cast or in 
facilities for prompt recov- Shot Forms. 


ery of spent um and Silver Brazing Alloys and Fluxes for 
pe Hi ysts. every industrial requirement. 


WE INVITE YOUR INQUIRIES AND WILL SEND ON REQUEST FOLDERS: 
C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts”. 


THE AMERICAN | 
PLATINUM WORKS 


231 NEW JERSEY R.R. AVE.. 
NEWARK 5_N. J 


EourpmMent News, cont. . . 


for high slip characteristics is formed 
in the shape of a radial-blade fan and 


| brazed to the low-resistance extended 
| rotor bars. Thus, most of the rotor 
| heat develops where there is a direct 
| transfer to the cooling air. A baffle 


plate isolates the fan blades from the 
motor enclosure, thereby reducing 
heat within this area. 

Boasting of size reduction up to 30 
percent and weight reduction of as 
much as 40 percent over conventional 
motors in this class, the Type KRX 
motor is available in 30 to 150 hp. at 
900 and 1,200 rpm., 5-8 and 8-13 per- 
cent slip. Voltage ratings are 220, 440 
and 550.—General Electric Co., Sche- 
nectady 5, N. Y. 





| Blueprint File 
| Reduces Search Time 
Valuable engineering man-hours are 
| claimed to be saved through use of 
| the Draw-In-Dex filing cabinet. Draw- 
| ings, tracings and blueprints are neatly 
| and conveniently stored; a card index 
permits locating prints immediately. 
| Drawings are suspended by manila 
hangers on suspension rods. Where 
| desired, aluminum hangers permit fil- 
ing a large number of drawings to- 
| gether. All prints are immediately 
accessible. Any print can be removed 
without disturbing other prints. 
Cabinet is constructed with an 18- 
| gage steel top and 16-gage reinforced 
steel side. Index cards, manila hanger 
strips and lock are standard equip- 
ment.—Empire Development Corp., 
15 Park Row, New York 38, N. Y. 


Heavy-Duty Switch 
Withstands Severe Usage 


Combining the functions of discon- 
nect and load interrupter, the new 





metal enclosed Dis-ruptor switch is 
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designed for heavy-duty 600-v. a.c. or 
d.c. service. Rugged construction 
makes this switch capable of with- 
standing severe usage. Internal design 
and quick-make, quick-break mechan- 
ism offers safe, positive load interrup- 
tion. The device has been thoroughly 
tested under load conditions and has 
proved able to interrupt its rated ca- 
pacity with ample safety factor. 
The switches are available in ratings 
of 400, 600, 1,200, 2,000 and 3,000 
amp.—Delta Star Electric Div., H. K. 
Porter Co., Inc., 2437 Fulton St., Chi- B IG JOB SMALL SPALE cepa 
cago 12, IIl. ne 


Hydraulie Jet 
Lifts Grease and Grime 


Heavily encrusted dirt, grease and 
grime on industrial equipment is said 
to be easily removed by the Speedylec- 
tric Hydrajet. A powerful pulsating 
hydraulic jet delivered at pressures up 
to 600 psi. and at 4 to 8 gpm. tears 
off heavy dirt accumulations. Water is 
at scalding temperature mixed in any 
desired concentration with suitable 
detergents. 

The Hydrajet is easily installed, re- 
quiring only connections to existing 
steam lines and electric power suffi- 
cient for a 3-hp. motor. If central 
plant steam is not available, a Speedy- 
lectric boiler can be furnished.—Liv- 
ingstone Engineering Co., 100 Grove 
St., Worcester 5, Mass. 





Vapor-tight junction boxes  con- 
structed of Alumalloy are 4 in. in 
diameter and from 1# to 34 in. 
deep. Conduits up to | in. can be 
accommodated. — Killark Electric 
Mfg. Co., Vandeventer & Eastern 
Aves., St. Louis 13, Mo. —_, 


Jet cleaning unit brings the advantages 
of hydraulic jet cleaning to plants 
with low-pressure steam facilities. 
Using ordinary cold water and plant 
steam from 5 to 25 psi. the booster 
jet is said to discharge a solid stream 
of hot water at 160 to 210 deg. F. 
with a pressure of 100 to 200 psi.— 
Sellers Injector Corp., 1600T Ham- 


ilton St., Philadelphia 30, Pa. uence We, Ron 106K Taken A 


ts : i P. d Accel i XK. 
Explosion-proof junction box con- lease send us your Accelator Bulletin 1825-X. 


structed of rust-proof, corrosion- 
proof, Alumalloy is strong and light 
weight. Measuring 10x8x5} in. the 
GRJ box will take conduit up to 
and including 3-in. sizes—Killark 
Electric Mfg. Co., Vandeventer & 
Eastern Aves., St. Louis 13, Mo. 


ZONE___STATE 
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NEW PACKAGING & HANDLING EQUIPMENT 


Roller Conveyor 
Meets Heavy-Duty Needs 

A new line of heavy-duty roller con- 
veyors is built to handle loads up to 
600 Ib. per roller. Sections are avail- 
able in widths from 6 to 36 in., and 
5- or 10-ft. lengths. Ninety-degree 
curves can also be furnished. 

Rollers are 2}-in. diameter with ‘s- 
in. wall thickness. Bearings may be 
cither ,standard heavy-duty, grease 
packed or dust sealed.—Sage Equip- 
ment Co., 31 Essex St., Buffalo 13, 
NY; 


Lift and Fork Tracks 
Pay As You Go Basis 


Two manufacturers of industrial lift 
and fork trucks have recently an- 
nounced plans whereby prospective 
users may lease equipment rather than 
buy it. These plans have been worked 
out in cooperation with the C. I. T. 
Corp., the industrial financing sub- 
sidiary of C, I. T. Financing Corp. 

Leasing arrangements will be 
worked out between manufacturers’ 
sales represéntatives and the prospec- 
tive user. C. I. T. then will purchase 
the equipment from the manufacturer 
and lease it to the user. Payments will 
be made on a monthly basis. 

An alternate plan provides for in- 
stallment purchase based on an initial 
down payment followed by regular 
monthly payments for a definite pe- 
riod of time—-The Yale & Towne 
Mfg. Co., Roosevelt Blvd. & Halde- 
man Ave., Philadelphia 15, Pa— 
Automatic Transporation Co., 149 
West 87th St., Chicago 20, Ill. 


Stops Dusting 

Use of a zipper toothed bunker 
seal, together with a traveling tripper 
discharge, makes for dustless transfer 
of solids from belt conveyor to storage 
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RETRACTABLE CONVEYOR SPANS RAILROAD SIDING 


Two buildings separated by 


a tailroad siding have been linked by a retract- 


able boom conveyor for transfer of heavy packages. To permit passage of railroad 


frei 


t cars, the conveyor is simply pulled back onto the platform of une of the 


buildings. The enclosure mounted over the conveyor protects packages passing 
between the two buildings. The live roller boom is equipped with a fully enclosed 
drive mechanism.—Alvey Conveyor Mfg. Co., 9301 Olive St., St. Louis 24, Mo. 


bunker. Designed primarily for power 
plant coal systems, the seal is equally 
effective in mining, chemical, and 
other industries where traveling trip- 
pers are used. 

Flat belts are fastened to opposite 
edges of the bunker opening. Zipper 
teeth along the edge of each belt mesh 
tightly down the center line to form 
a dustproof connection. The revers- 
ible, belt-operating mechanism hangs 
from the tripper spout. Rollers at 
each end of the mechanism spread the 
zipper teeth for easy opening or clos- 
ing. Rollers are mounted on panto- 
graph frames to maintain proper belt 
contact at all times. 

Since the belt is open only directly 
under the discharge point, dust can- 
not escape. The metal shield on the 
tripper chute completes the seal. Grate 
bars under the seal belt protect the 
operator from accidental injury due to 
stepping on or through the belt.— 
Stephens-Adamson Mfg. Co., 274 
Ridgeway Ave., Aurora, IIl. 


Drum Liner 
Has Cireular Disk Bottom 


A new polyethylene drum liner has 
a circular disk bottom for easier use 
and elimination of leaks and ruptures. 


A fiber disk between two layers of 
polyethylene forms the circular bot- 
tom. Liners range in gage from 0.0015 
to 0.006. Sizes are available for use 
with drums ranging up to 55-gal. ca- 
pacity—Mehl Mfg. Co., 2055 Read- 
ing Road, Cincinnati, Ohio. 


i. ; 
=== 
Belt Return Roll 
Is Self-Cleaning 

Build-up of wet, exceedingly fine or 
sticky materials on belt conveyor re- 
turn rolls is said to be eliminated by 
the chevron rod return roll. Round 
metal rods welded to supporting 
flanges form the roll surface. Open 
space between rods provides self-clean- 
ing. Vibration or slapping action be- 
tween roll and belt dislodges any mate- 
rial before it can build up on the roll. 

The chevron rod design exerts an 
aligning force on the belt. True align- 
ment is thus easier to maintain and 
edge wear is eliminated.—Barber- 
Greene Co., 400 North Highland 
Ave., Aurora, II. 
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Vibratory Feeder 
For Low Rates 


Model F-00 vibratory feeder han- | 
dles up to 500 Ib. per hr. of bulk ma- | 


terial. 


This new model utilizes the | 


same electromagnetic vibrating prin- | 
ciples as its larger counterparts. Rate | 
of material flow is. controlled by a | 
theostat, giving a range from a mere | 


trickle to a gushing flow. 


Measuring 74 in. high x approxi- | 
mately 14 in. long, the feeder weighs | 
14 Ib.—Syntron Co., 610 Lexington | 


Ave., Homer City, Pa. 


Magnesium Barrel Skid 
Is Light and Strong 


A new all-magnesium barrel skid | 


ideal Combination for 


facilitates the movement of barrels be- | 
tween two levels, such as truck tail | 
board to ground. Welded construc- | 


tion throughout assures certified ca- 


pacity-rated strength combined with | 
light weight and comparative ease of | 


handling. 
Use of the skid is said to reduce | 
tisk of lifting injuries and provide 


greater safety for men and equipment. | 
Skids are available in standard sizes | 
ranging from 5 to 18 ft. in length.— | 
Magline, Inc., Mercer St., Pinconning, 


Mich. 


Lift truck scoop facilitates bulk han- 
dling operations. Loading is accom- 
plished by rotating the scoop. Scoop 
can also be raised or lowered in 
fashion normal to lift truck opera- 
tion.—The_ Elwell-Parker Electric 
Co., Dept. E, 4205 St. Clair Ave., 
Cleveland 3, Ohio. 


Hand truck for moving barrels and 
cases is constructed with a heavy 
steel shovel-type nose plate. Truck 
is sturdy all-welded construction 
equipped with two 6-in. diameter 
wheels.—Palmer-Shile Co., 16037 
Fullerton St., Detroit 27, Mich. 
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Process Analyzers Use Infrared 


Instrument manufacturer introduces two new process 
stream analyzers of infrared type, one operating on the dis- 
persive principle, the other of positive filter type. 


Adding to the growing list of com- 
mercially available infrared process 
stream analyzers, Perkin-Elmer Corp. 
introduced two such instruments last 
month. One instrument, the new 
model 105 Tri-Non analyzer, is of 
the non-dispersive type and is some- 
what similar in principle to other 
process stream analyzers now on the 
market. The other instrument, known 
as the model 93 Bichromator analyzer, 
is unique in being a plant scale adapta- 
tion of the dispersive type instrument 
used for precise laboratory work. 

To make the distinction clearer, 
the Bichromator analyzer dispersive in- 
strument is a spectrometer and uses a 
prism to disperse the radiation trans- 
mitted by the sample. The instru- 
ment then selects two particularly 
significant wavelengths of the trans- 
mitted radiation and measures the 
ratio of their intensities, interpreting 
the analysis of the sample in terms 
of this ratio. 

The Tri-Non non-dispersive instru- 
ment, however, is not a spectrometer 
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but a filter type, measuring and com- 
paring all the radiation which is 
transmitted through a number of 
trains of cells containing various com- 
binations of the sample, the compo- 
nent analyzed for, and any interfering 
components that may be present. 
Referring to Figs. 1 and 2, which 
show the Bichromator analyzer, the 
instrument consists of an infrared 
source, lenses L, and L, between which 
is placed a continuous-flow sample 
cell of suitable length, and an opti- 
cal system comprising slits, mirrors, 
a prism, a split Litrow mirror, and a 
detector for the emergent radiation. 
Various compounds yield unique 
characteristic curves of percent trans- 
mission (or absorption) of the radia- 
tion vs. its wavelength. All the radia- 
tion unabsorbed by the sample is 
dispersed by the prism. In a laboratory 
instrument this dispersed radiation 
would. be scanned over the entire 
range of wavelengths and the result 
plotted automatically as percent trans- 
mission vs. wavelength. In the Bi- 


chromator analyzer, however, instead 
of scanning the entire range, the in- 
strument automatically selects two of 
the wavelengths by means of the split 
Litrow mirror, and measures the ratio 
of their intensities continuously by 
means of an optical null principle. 

Usefulness of the instrument in any 
particular analysis of a gas or liquid 
mixture depends on the proper selec- 
tion of the two wavelengths which 
are ratioed. One is characteristic of 
the component analyzed for, while the 
other is selected for its ability to com- 
pensate for other components in the 
mixture. An important advantage of 
this type instrument is the ability to 
predict its performance accurately 
from the known absorption curves for 
the components and mixture. An 
additional advantage of the dispersive 
type instrument is its ability to analyze 
liquid as well as gas streams. 

The Tri-Non analyzer, shown in 
Figs. 3 and 4, is a non-dispersive in- 
strument of the so-called positive-fil- 
ter type. It is unique among instru- 
ments of this sort in employing three 
rather than the usual two radiation 
paths, together with a novel method 
of null balancing. In Fig. 4 Sa rep- 
resents the continuous-flow sample 
cell which is present in both the 
P, and P, paths. The sensitizing 
cell Se is contained in path P, and the 
compensating cell Co in path P,. Path 
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P, is used for the null balancing and 
contains the attenuator A which is 
automatically adjusted to a null bal- 
ance. Radiation from source S, hav- 
ing passed through the three paths, 
enters the detector D by way of the 
filter cells F. A chopper Ch inter- 
rupts the radiation so that the de- 
tector successively sees radiation from 
the three paths. 

Assuming a sample containing com- 
ponents A, B, C, D, etc., which is to 
be analyzed for B, cell Se and detec- 
tor D are filled with pure B. The 
trimmers T are then adjusted so that 
D receives radiation such that P, + 
P, = P,. Then when the sample flows 
through Sa, it reduces the energy 
flow through P, more than P, since 
the characteristic absorption of com- 
ponent B has already been exerted in 
P, by the presence of B in cell Se. 
The alternation of heating effect re- 
ceived by D as Ch rotates produces an 
a.c. signal which is then used to 
move A until a null signal again re- 
sults. Motion of A is recorded by a 
potentiometer in terms of the con- 
centration of component B. 

If the other components of the mix- 
ture such as A, C, D, etc., have ab- 
sorption wavelengths common with B, 
then their interference is compen- 
sated by putting a partial pressure of 
the interfering components into com- 
pensating cell Co and filter cells F. 
This makes the instrument sensitive 
only to variations in the concentra- 
tion of B. 

In both instruments the use of the 
null principle eliminates error from 
changes in amplifier characteristics, 
while it largely reduces the effect of 
variations in the radiation source. 

The electronic circuits of the two 
instruments beyond the detectors are 
identical. The circuits are constructed 
im modular form with a unique cir- 
cuit-checking device built in for field 
servicing. In the event of instrument 
failure the checking device locates the 
faulty component which then may be 
quickly replaced. 

Both instruments will be supplied 
factory sensitized to specific problems, 
if desired.—Perkin-Elmer Corp., Nor- 
walk, Conn. 


Cycling Centroel Valve 
For lon-Exchange 

The Cycloflow valve was designed 
primarily for controlling cycles of flow 
in ion exchange equipment. All possi- 
bility of contaminating leakage is 
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coil-itis 
increasing 
your 

temperature 


problem? 





Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Piatecoil, heats or cools 50% faster and 
takes 50% less space in the tank. It simplifies 
maintenance and saves hours of downtime. 
Write for bulletin P61 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS COOL 
QUENCH OIL TANK 
FOR 3 THE COST 


1 
: 





At the K-D Manufacturing Company, 
Platecoils are proving more efficient, yet 
cost only 1/8 as much to install.- Ask about 
other case histories, 


DLATECOIL 


REPLACES PIPE COILS 


oS 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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99.99*7, PRODUCT RECOVERY 


SAVES MONEY 


FOR CHEMICAL PLANTS 


The DAY “AC” (Automatic- 
Continuous Operation) Dust 
Filter is the most important ad- 
vancement in cloth dust filter- 
ing in over half a century. This 
dust filter provides high prod- 
uct recovery because the prin- 
ciple of operation permits the 
use of a better type of filtering 
felt than can be used in conven- 
tional dust filcers. 

The high product recovery 
feature of DAY Dust Control 
Equipment has created consid- 
erable interest throughout the 
chemical industry and we will 
be happy to send you names of 
companies using DAY equip- 
ment. 


DAY “AC” Dust Filters 
are reclaiming abrasive 
dusts with 99.99+-% 
efficiency for the Coated 
Abrasives Division of 
Minnesota Mining & 
Manufacturing Co., St. 
Paul, Minn, 


Licensed by H. J. Hersey, Jr. 


72 YEARS’ EXPERIENCE [IN INDUSTRIAL DUST CONTROL 


The DAY Company is proud to offer 
skilled engineering service gained 
through 72 years of experience in 
the engineering, manufacture and 
installation of dust control systems 
for industry. If you have a dust 
problem, DAY can provide an effec- 


“The DAY 


3rd Avenue N.E. 
IN CANADA: P.O. 


tive and economical solution. DAY 
engineers are at your service for 
plant studies and cost estimates. 
Write to-DAY for New Bulletin. It 
will give you detailed facts and 
figures on the DAY “AC” Dust Filter 
and other DAY equipment. 


© Minneapolis 13, Minnesota 
Box 70N, Ft. William, Ont. 


om,  Sfanch Plants in Buffalo, Ft. Worth and Welland, Ont. 


i 


“DUST 
CONTROL 


INGLE UNIT 


STEM 








EourpMENt News, cont. . . 


eliminated by providing an. isolated 
section connected to waste between 
the outlet and all sources of con- 
tamination. 

Manual or automatic operation can 
be used and a minimum of torque is 
required. Four double-acting pistons 
give positive valve action actuated by 
a simple, integral finger tip control 
The design eliminates spring loading 
and large, unbalanced areas and flat 
surfaces which inherently. result in 
leakage—American Water Softener 
Co., 330 West Lehigh Ave., Phila- 
delphia 33, Pa. 


Pressure Meter 
Is Extremely Accurate 

A new pressure measuring instru- 
ment, the Press-I-Cell, combines ex- 
treme accuracy with ruggedness and 
convenience of use. Pressure measure- 
ments are accurate within one part 
in 5,000, and sensitivity is one part 
in 15,000. The meter is compact, 
portable, temperature stable, and un- 
affected by vibration or mounting 
position. 

The manufacturer emphasizes that 
the Press-I-Cell is not intended to re- 
place standard instruments used in 
typical pressure measuring applica- 
tions. Indicated uses are as a master 
laboratory instrument for calibrating 
other pressure sensing instruments, 
precision measurement of altitude or 
barometric pressure, liquid level gag- 
ing on large storage tanks, field tests 
requiring high precision or sensitivity 
with a compact test gage. 

The pressure sensing elements of 
the instrument are two sets of ex- 
tremely precise metal capsules. Move- 
ment resulting from the action of 
pressure on the capsules is translated 
through a follow-up mechanism to 4 
final scale reading. The 600-in. scale 
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printed on 35-mm. film is rolled back 
and forth between two spools accord- 
ing to the pressure conditions acting 
on the capsules. A 2-iri. portion of 
the scale is seen through the viewing 
window. 

Scale movement can be either auto- 
matic by a servo mechanism or man- 
ual to a balance point indicated by 
lights. 

The instrument can be equipped to 
operate over a wide range of absolute 
or gage pressures or differentials. Typi- 
cal pressure ranges are 1 atmosphere 
absolute, 400 in. of water, and 150 
in. of mercury differential. So sensi- 
tive is the instrument that it will meas- 
ure drop in atmospheric pressure when 
it is raised 6 in. above the table on 
which it rests —Fischer & Porter Co., 
Hatboro, Pa. 


Saybolt chromometer has been rede- 
signed to ease the job of color con- 
trol on petroleum products. A re- 
volving turret head eliminates color 
disk changes necessary in older 


models.—Fisher Scientific Co., 717 | 


Forbes St., Pittsburgh 19, Pa. 


Signal relay unit is now constructed | 


with LPG dustproof design which 
is less expensive than previous her- 
metically sealed units. Standard 
plug-in mountings are available in 
over one hundred standard circuits. 
—Tigerman Engineering Co., 4332 
Northwestern Ave., Chicago 18, 
Til. 


Miniature speed changer has a lever 
speed control operating over 63-deg. 
arc. Speed changes cover a 25 to 1 
range.—Metron Instrument Co., 
432 Lincoln St., Denver 9, Colo. 


Gas analysis apparatus based on the 
soap film principle gives a complete 
analysis in three minutes. Accuracy 
is within plus or minus 0.1 percent. 
Instrument operates on a flowing 
gas stream.—Grifin © Tatlock 
Ltd., Kemble St., Kingsway, Lon- 
don W. C. 2, England. 


Portable potentiometer indicator spots 
impending thermocouple failures, 
tests the operation of other pyrom- 
eter instruments, and checks equip- 
ment such as heating units and test 
furnaces. Accuracy is 0.25%. In- 
strument measures 94$x93x6} in. 
and weighs 14 lb—The Foxboro 
Co., Foxboro, Mass. 

—End 
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Lapp 


PULSAFEEDER 


Reciprocating piston action provides positive displacement. But piston 
pumps only a hydraulic medium. Diaphragm does no mechanical 
work—acts only as floating, balanced partition, isolates chemical 
being pumped from working pump parts—eliminates need for stuff- 
ing box or running seal. Pumping speed constant—volume variation 
results from variation in piston-stroke length. In Avuto-Pneumatic 
models, pumping rate precisely controlled by instrument air pressure 
responding to any instrument-measurable processing variable. The 
Lapp Pulsafeeder is successfully handling almost all highly corrosive 
and “hard-to-handle” chemicals, against pressures up to 2,000 Ibs. 


WRITE FOR NEW BULLETIN 


No, 300, just issued. 24 pages of description, specifications, typical 

opplications, flow charts. Inquiry Data Sheet included from which 
we can make specific engineering recommendation for your proc- 
essing requirement. Write Lapp Insulator Co., Inc., Process Equip- 
ment Division, 737 Maple Street, Le Roy, N. Y. 
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AMAZING WEAR resistance for conveyor belts—just one hope for new type rubber. 


Maybe Tires Will Outwear Autos 


. - + this is well within the realm of possibilities 
offered by the impressively superior toughness and resist- 
ance to abrasion of a new rubber substitute 


Goodyear’s tests on its new rubber 
substitute, a polyester, show that (1) 
tire treads made of it achieve from two 
to five times more wear resistance than 
those of the best cold rubber pro- 
duced; (2) it is equivalent to butyl 
rubber in air diffusion resistance; (3) 
equivalent to neoprene in oil resist- 
ance. 

In resistance to oxidation, too, it 
was found to be far superior to natural 
or to any other man-made rubbers. 
Tensile strength is described as 50 to 
100 percent better than other types of 
rubber-like material. Vulcanization 
time on tires made of the product can 
be cut in half. 

To make the synthetic, ethylene gly- 
col and propylene glycol are mixed in 
open vessels with adipic acid. To the 
resulting polyester base is added di- 
isocyanate. The latter functions as a 
control on the solidifying reaction of 
the other chemicals. With proper 
amounts of di-isocyanate, the final ma- 
terial is in an optimum state for further 
processing on mills, calendars, extru- 
ders and other conventional rubber 
equipment. 
> Secret of Development—This tech- 
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nique for slowing down the poly- 
merization makes the big difference 
between Goodyear’s product and Ger- 
many’s recently announced Vulcollan. 
Though they are chemically similar, 
Vulcollan solidifies so fast that it must 
be molded into the finished product 
right after it’s chemically composed. 
The Goodyear rubber can, when 
necessary, be given a second di-isocya- 
nate treatment and formed into final 
shape without the use of sulphur or 
accelerators for vulcanization. Carbon 
black and other reinforcing agents may 
be used—although as far as stock- 
toughening is concerned, it’s a little 
like gilding the lily. 
>The Minus Values—Although the 
plus values of the new development 
cannot fail to excite high hopes, there 
are still big problems to face before 
commercial production can be thought 
of. For one thing, the product’s quali- 
ties of resilience and adhesion must 
be improved. While it takes to metal, 
it resists bonding to other rubbers. 
This is a major drawback since the 
material would probably be most use- 
ful as a tough, comparatively thin skin 
on tire treads. 


There is still a long way to go to 
develop acceptable processing meth- 
ods. Though it’s less expensive than 
Vuicollan, it would still cost over 
twice as much, even on a commercial 
scale, as American GR-S for tires. And 
no way has been found yet to procure 
the right di-isocyanates at reasonable 
cost—Goodyear Tire & Rubber Co., 
Akron 16, Ohio. 


Gallium 


Commercially sold and publicized 
for over two years, the “use- 
wanted” sign is still out. 


Alcoa, which started selling gallium 
metal over two years ago, is still trying 
to find a market for it that will bring 
its price below $1,000 a Ib. 

The metal’s unique and promising 
properties include a melting point of 
86 deg. F., a boiling point of over 
3,600. It expands upon solidification. 
It shows marked differences in elec- 
trical resistivity and coefficient of 
thermal expansion along the direction 
of the three axes of its crystallographic 
structure. Its electrical resistivity vari- 
ability is believed greater than for any 
other metal. It emits electrons at ex- 
tremely low temperatures. Thus, com- 
bining its unique properties, gallium is 
truly one of the unusual elements. 

Despite all this, the pounds of gal- 
lium so far actually used commercially 
in any one year could be counted off 
on your fingers. Maybe you can use 
it?—-Aluminum Company of America, 
801 Gulf Bldg., Pittsburgh 19, Pa. 


Lubricant 


Chemical said to outperform 
grease in many industrial and 
automotive functions. 


A stable chemical compound with- 
out a soap base is said to adapt itself 
to almost any stress or temperature. 
Called Plastilube, it is said to resist 
breakdown, and melting and freezing. 
And it displays excellent adhesiveness 
in boiling water and retains its pump- 
ability at low temperatures. 

Its principal suggested use is for 
lubrication of bearings where tempera- 
tures vary from below freezing to more 
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than 500 deg. F. The manufacturers 
also point out that it satisfies the need 
for a stable lubricant for use in cen- 
tralized systems. It will not, they state, 
break down or separate in the orifices, 
lines and valves—Warren Refining 
and Chemical Co., 750 Prospect Ave., 
Cleveland, Ohio. 


Rubber 


Remains flexible at —120 deg. F.; 
resists heat to 500 deg. 


New SE-550 silicone rubber is be- 
lieved to have the lowest change in 
bending modulus of any commercially 
available elastomer. It shows less than 
25 points durometer increase from 500 
deg. F. down to —120 deg. F. The 
brittle point is actually well below 
—120. It is said to outperform all 
other silicone rubbers at any low tem- 
perature while still retaining the heat 
resistance up to 500 deg. of most 
other silicones. 

The new compound is easily worked 
by rubber fabricators, according to the 
manufacturer. It is removed from the 
container with no difficulty, mills and 
extrudes easily, and has good tear 
strength that permits stripping from 
hot molds. 

Versatile also as a base stock, SE- 
550 can be used by fabricators to pro- 
duce different compounds with higher 
durometer and lower compression set. 
It can be colored with a wide range of 
heat-stable pigments. 

It is expected to find wide applica- 
tion for gaskets and seals on fuselage 
equipment of high-flying aircraft as 
well as for wire insulation on ignition 
systems of arctic ground equipment. 
—General Electric Co., Pittsfield, 
Mass. 


Silicone 


Trichlorobenzenes 


Three pure isomers of potential 
use in cancer research, fungicides 
and in rodent repellants. 


Solvay’s unique pilot plant for the 
separation of pure isomers is now pro- 
ducing 1,2,3-trichlorobenzene, 1,2,4- 
trichlorobenzene and_1,3,5-trichloro- 
benzene. They are being offered in 
experimental quantities with a purity 
range of 99 percent or better. 

Although superficially related, each 
has its own individual chemical per- 
sonality. These variations have been 


Cuemicat Encineertnc—April 1953 


IN BRIEF—A capsulated listing of this month’s newsworthy products 


It's New .. 


Rubber Substitute 
Gallium 
Lubricant 
Silicone Rubber 
Trichlorobenzenes 
Citrazinic Acid 


Molding Compound Applications re 


Resin Production of a 

Tougher protective coatings and laminating resins...... 

Preventing filter clogging in oil burners 

Bonding porous to nonporous surfaces............ 6.565 
dust Of COMOPORO WRB. « cgieccecccswescseveser : 5 

Clear, light-stable films and sheeting 

Quicker-dissolving medicinal and food products 

Manufacture of resins, dyestuffs.......... 0.6000 seee 2 

Thickening textile sizing and coating compositions...... 27 

Pressure-sensitive adhesives ........ 6.60600 c cc ue ee eees 2 


Dimethyl Isophthalate 
Fuel Oil Additive 
Adhesive 
Resin Coating 
Resin 
noe ee Capsules 
h Boiling Phenols 
mE Acetate 
Reain Dispersion 
Heat Sealing Compound 
Metallic Phosphates 
Ammonium Salts 


Sealing 


Sealin 


used to help determine the action of 
different chemical structures in such 
fields as laboratory work on cancer re- 
search, fungicides and rodent repel- 
lants. 

In addition to the physiological use, 
these new materials are expected to 
find industrial and agricultural uses in 
many applications where mixed iso- 
mers are unacceptable. They are also 
expected to find use as solvents in dye- 
stuff synthesis and in the preparation 
of bactericidal soaps and solvtions as 
well as in the field of photographic 
and leather processing chemicals.— 
Solvay Process Div., 61 Broadway, 
New York 6, N. Y. 


Citrazinie Acid 


Active as a coupling agent, it has 
potential as a dye intermediate; 
also has pain-killing possibilities. 


Pfizer is now operating a pilot plant 
which is turning out citrazinic acid in 
lots of up to 5,000 Ib. Selling price 
is $2.80 a Ib. The pryidine-base com- 
pound is a derivative of citric acid, also 
Pfizer-produced. 

Most obvious commercial potential 
of the compound is as an intermediate 
for dyes and drugs. It’s an active cou- 
pling agent and can be linked to dia- 
zotized aromatic amines to yield a 
broad range of monoazo and diazo 
reds, oranges and yellows. Reactions 
involving the compound’s hydroxyl or 
carboxyl groups may be used to pro- 
duce an even wider selection of azo 
colors. 

Of interest to the pharmaceutical 
field: several azo derivatives are prom- 
ising antiseptics; dialkoxy derivatives 
of the acid make potent local anes- 
thetics. And the acid itself can serve 
as a stepping stone to the isoniazid 


It’s Good for... 


See Page ... 


Long-wearing tires, conveyor belts..........-..5.00008 5 
Its unique, as yet unexploited, properties. ... wig 
Bearings subjected to wide temperature Variations 262 
Its superior resistant to heat and cold 

Use in cancer research, fungicides............6...505. : 
Dye intermediates, pain- -killer ... REY cack acs 
uiring high shock “resistance. 

cleaner, truer castingsS..........6..+.465 263 
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glass units ees ae 
Corrosion inhibitors in cooling water sy SOI i 6s ces 
Deodorant-sanitizers 


anti-T'B drugs. It also has pain-killing 
possibilities. 

Pfizer is also hoping eventually to 
rouse interest for a CZA in metal treat- 
ment, coating compositions and agri- 


Pfizer & Co., 630 Flushing Ave., 
Brooklyn, 6, N. Y. 


Molding Compound 


High-impact _ glass - fiber - filled 
phenolic can replace metals in 
some applications. 


New Durez 16221 Natural consists 
of phenol-impregnated fibre-glass rov- 
ings in standard one-inch lengths. 

It was formulated for applications 
where high shock resistance is re- 
quired. Because of its mineral filler, it 
is claimed that it can be used at tem- 
peratures where cellulose-filled impact 
compounds would be unsatisfactory. 

It is said to have excellent dimen- 
sional stability and a high modulus of 
elasticity. These properties in combi- 
nation with the high strengths avail- 
able will, it is believed, open up new 
fields of application which heretofore 
required the use of metals. This ma- 
terial is readily molded by standard 
compression methods.—-Durez Plastics 
& Chemicals, Inc., North Tonawanda, 
New York. 


Resin 


Eliminates clay balls from foun- 
dry sand to allow production of 
truer, cleaner, castings. 


Extensive foundry tests have shown 
that the new material, Lustrex 886, 
improves sand workability, flowability 
and packability. This permits uniform 
packing which eliminates most of the 
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cracks, fissures and soft spots charac- 
terizing untreated sands. 

Effective in small concentration, 
one pound of the new material is said 
to produce uniform clay distribution 
in one ton of foundry sand. 

In foundry tests to date, sand treated 
with Lustrex 886 has upgraded cast- 
ings of steel, malleable iron, grey iron, 
phosphor ‘bronze, aluminum and 
magnesium. 

Initially Lustrex 886 will sell for 
$1.10 per pound. However, only 
about one-sixteenth of the resin is 
burned out each time the sand is used. 
This means that only one-sixteenth of 
a pound of Lustrex 886 must be added 
to a ton of sand each time it is re- 
cycled—Monsanto Chemical Co., 
Springfield, Mass. 


Dimethyl Isophthalate 


Now produced at low cost, it can 
offer benefits to makers of plasti- 


cizers, alkyds, polymers. 


Plastics and protective coatings will 
probably be the most important appli- 
cations for the new commercially avail- 
able chemical, dimethyl isophthalate. 

The product is isophthalic acid in 
the form of its low-melting, easily 
processed methy] ester. Research men 
have recognized that isophthalic acid 
offers advantages over phthalic anhy- 
dride in the preparation of plasticizers, 
alkyds, and polymers; but it has never 
been available in any quantity at prices 
that would permit its commercial use, 
or even at a low enough price to stimu- 
late research towards its application 
in industry. 

Some of the advantages indicated by 
the new material include plasticizers 
with improved low-temperature efh- 
ciency and lower volatility; tougher, 
longer-lasting protective coatings based 
on oil-modified alkyd resins; and im- 
proved toughness in laminating resins. 

The product is being produced by 
Hercules Powder Co. in a large-scale 
pilot plant with an ultimate monthly 
capacity of 200,000 pounds. A unique 
process for oxidation of xylenes is be- 
ing used. 

The unique part of the original 
process is that the oxidation is carried 
out to high yield under mild condi- 
tions, Neither chemical oxidants nor 
high pressures and temperatures are 
required. And low-cost xylene frac- 
tions are used as raw materials. This 
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brings production costs down to 
where, in full-scale commercial opeta- 
tion, it is anticipated that prices could 
be directly competitive wiih phthalic 
anhydride. 

Another product which is being 
made concurrently in the pilot plant 
is DMT (dimethyl terephthalate). 
DMT, more expensive than DMI, is 
a raw material for fiber- and film-form- 
ing polyesters.—Hercules Powder Co., 
Wilmington, Del. 


Fuel Oil Additive 


Prevents screen and filter clogging 
in oil burners. 


A new nonmetallic base compound 
called Santolene H is said to overcome 
operation difficulties caused in oil 
burners by screen and filter clogging. 
It does this via a three-way action. 

1. By inhibiting progressive poly- 
merization of unstable elements in the 
oil, it maintains a low level of fuel 
of sludge and sediment. Normally, ex- 
pensive acid treatment can be elimi- 
nated by the use of Santolene H. 

2. By a unique surface action, it 
substantially eliminates the deposition 
on burner parts of such sludge and 
sediment as may be present in the oil. 

3. By inhibiting rust, it largely does 
away with the presence of entrained 
rust at the burner. 

Diesel engine tests on fuels treated 





with Santolene H indicate that iden- 
tical benefits result without harmful 
effects to engine operation or deposits. 

Furthermore, the new material does 
not contribute to the formation or 
stabilization of fuel oil-water emulsions 
and the attendant oil haze. It has sub- 
stantially no effect on the carbon resi- 
due of fuel, an important considera- 
tion when fuels are to be used in 
rotary vaporizing type burners. And 
Santolene H is not subject to deple- 
tion by water extraction or reaction 
with water.—Monsanto Chemical Co., 
St. Louis 4, Mo. 


Adhesive 


For waterproof bonds between 
porous and non-porous surfaces. 


Bonding of aluminum, stainless and 
porcelain-enameled steel to wood, 
honeycomb, and plastics are said to be 
the special province of new Synco 
925. The product is described as a 
thermosetting copolymer emulsion. 
Producing tough, flexible films, it is 
recommended for applications where 
heat, water, and solvent resistance are 
required. 

With room temperature cure, joints 
normally may be handled within one 
half to three hours after glue-up. With 
heat, cure can be effected in a few 
minutes.—Snyder Chemical Corp., 
Bethel, Conn. 
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RESIN COATING SEALS IN CONCRETE WALL’S ABRASIVE 


‘raat 


DUST 


The series of 10-ton concrete blocks which shield the giant cosmotron 
at Brookhaven National Laboratory, Upton, N. Y., are coated with a sy in. layer 
of a polyester resin called Vibrin. The coating prevents them from causing dust 


which would 


the $8 million worth of delicate mechanism. United States 


Rubber Co., Rockefeller Center, New York 20, N, Y. 
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‘Sweet solution te a filt 


Gearing sugar production to meet 
ever-increasing demands is a problem 
that the sugar industry actually solved 
years ago when they eliminated filtra- 
tion bottlenecks by starting to use 
Celite* filter powders. 

Sugar refiners found that pressure 
filtration, using Celite, completely re- 
moved colloidal matter at high flow 
rates for long, uninterrupted cycles. 

Celite’s ability to do an exceptional 
filtering job can be attributed to these 
*Reg. U.S. Pat. Off. 


SS 


important factors which make it 
unique among filter aids: 


Carefully processed from the purest 
deposit of diatomaceous silica known, 
Celite is available in nine standard 
grades—each designed to trap out sus- 
pended impurities of a given size and 
type. Whenever you reorder, you are 
assured of the same uniform, accu- 
rately graded powder received in your 
initial order. Thus, with Celite, you 
can count on consistent clarity in your 


ration bottleneck 


filtrates—at highest rate of flow— 
month after month, year after year. 


Helping sugar producers to get 
faster production is just one way in 
which Celite has improved operations 
for many industries. The proper grade 
of Johns-Manville filter aid will assure 
you the same results. To have a Celite 
Filtration Engineer study your prob- 
lem and offer recommendations, sim- 
ply write Johns-Manville, Box 60, 
New York 16, N.Y. No cost or obligation, 


; Johns-Manville CELITE 





Mi 
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Resin 


Give fire half a 
chance and it will 
over-run you like a 
swarm of ants. | 
You must stamp it out — 
anywhere it shows itself. 
In the paint locker, 


power plant, garage. 
That calls tor a battery 

of strategically placed 
KIDDE Portable Fire 

Extinguishers. 


The word ™*Kidde’’ and the Kidde seal are trade-marks of 
Walter Kidde & Company, inc. and its associated companies, 


Get the ants out of your plants. 
Call your KIDDE dealer today. 


Walter Kidde & Company, Inc. 
428 Main Street, Belleville 9, N. J. 


| 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. | 


No unfused resin particles mar 
clarity of sheet milled at low tem- 
perature from new resin. 


A general purpose, straight vinyl 
material having an approximate intrin- 
sic viscosity of 0.8 is the newest addi- 
tion to General Tire & Rubber’s series 
of Pliovic polyvinyl chloride resins. 

Called Pliovic G80V, the product 
has processing temperature require- 
ments of 20 to 40 deg. F. This low 
fusing temperature combined with its 
thermal stability permit rapid calender- 
ing and extrusion. Both clear and 
pigmented products are said to benefit 
from the resin’s excellent light stabil- 
ity and good color. 

The nature of the resin recom- 
mends it for use in calendered fabric, 
film and sheeting. Its unusual ability 
to run easily on three rolls of a stand- 
ard calender has been demonstrated 
in production trials. Soft stocks are 


| easily compounded for fabric coatings. 


Now available in commercial quan- 
tities, the resin is priced at 38 cents 
per pound in truckload or carload lots. 
—Goodyear Tire & Rubber Co., Ak- 
ron 16, Ohio. 


Seamless Capsules 


New process makes fast-dissolving 
capsules which have 50-75 per- 
cent less shell material. 


A flotation process is being used to . 
produce capsules having a thin, one- 
piece, seamless shell. The product 
which requires 50-75 percent less shell 
material than conventional types, has 
greater solubility. This factor is of 
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Propylene glycol USP has the excellent solvent performance 
demanded by industry for perfumes, dyes, food flavors, and certain 
pharmaceuticals. Propylene glycol assists in the better dispersion of 
soaps, oils, waxes, and greases in water. 

When used in cosmetic and brushless shaving creams, propylene 
glycol enhancés the softening action on the skin and is an humectant 
for the creams. In brushless shaving creams, it aids in coupling the 
oils and lanolin in water. 

CarBIDE also produces an industrial grade of propylene glycol that 
is widely used as a coupler in hydraulic brake fluids and as a coolant 


in refrigeration systems. CA R p | DE 


Carbide and Carbon Chemicals Company, producers of propylene AND CARBON 
glycol since 1931, produces twelve other diols and triols: 
Ethylene glycol Octylene Glycol-1,3 CHEMICALS 
Diethylene glycol Hexylene Glycol 
Triethylene glycol 2-Methoxymethyl-2,4-Dimethy| 
“Kromfax”’ Solvent (Thiodiglycol) Pentanediol-},5 
Dipropyiene glycol Hexanetriol-1,2,6 
2,2 Diethyl-1,3-Propanediol Triol 230 
2-Ethyl 2-Butyl-1,3-Propanediol 


The term ‘“‘Kromfax’’ is a registere ed trade-mark of 
Union Carbide and Carbon Corporation, 


For further information on propylene glycol or any CarsipE chemical, 
write for your copy of ‘Physical Properties of Synthetic Organic 
Chemicals” (F-6136) or the “Glycols” booklet (F-4763). Offices in 
principal cities—in Canada: Carbide and Carbon Chemicals, Limited, 
Toronto, 


CuemicaL Encingentnc—April 1953 
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ERIEZ DRUM PULLS IRON FROM SLAG 
AND IT'S WORTH $40 A TON TO US! 


ERIEZ Permanent Magnetic Drum 
removes 3 tons of iron daily! 


“It’s like finding gold 
” says L. R. Forbrich, 
Cement Plant Superinten- 
dent of the Pittsburgh Coke , 
& Chemical Company. In- 
stalled on a granulated slag 
drier, an Eriez Permanent 
Magnetic Drum has been 
working 24 hours a day... 
separating an average of 3 
tons of scrap metal profits 
each week from granulated 
slag! The slag is used in 
the manufacture of the 
company's Green Bag Port- 
land-Pozzolan Cement. 
“The Eriez Drum not only 
maintains our product's 
quality, but it reclaims 
valuable metal. This metal, 
as scrap iron, is worth 
about $40 a ton to us on 
today’s market. The drum 
has paid for itself many 
times over.” 


Installed at the discharge of an open or closed chute, spout or screw con- 
veyor, etc,, the Eriez Magnetic Drum and Housing automatically, simply 
and economically removes tramp iron from chemicals. 


Only the ERIEZ line of Drums has All These Features: 


1. Stainless steel shell resists corrosion and abrasion. 

2. Dust-tight construction standard at no extra cost. 

3. Rigid, lightweight, compact, cast aluminum sides. 

4. Sheave size easily changed for various operating speeds. 


Write for new, FREE 6-page 
Drum Bulletin which describes 
all separator installations for 


f= the chemical industry. 
lurys ut wet 


| cate MANUFACTURING COMPANY 
14 Magnet Drive « Erie, Pennsylvania 
“Buy permanent protection ... by ERIEZ” 
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prime importance in using capsules 
containing peppermint, lemon and 
other oil flavors for food. And it is 
desirable in capsules for medicinal 
and other fill materials. 

The new process uses no dies of any 
sort. Accurately measured globules of 
the clear oil fill material are injected 
into a liquid shell solution. As the 
globule rises the shell material coats 
it, forming a strong though seamless 
capsule, By mechanical means the cap- 
sule is freed from the gelatin shell 
material and rises to a cooling, carrier 
liquid, after which it is deposited in 
a container, later to be dried and proc- 
essed at pre-determined degrees of 
temperature and humidity. 

The process is flexible enough to 
produce capsules ranging in size from 
one-half to fifteen minims. At present, 
due to the limitation of design of the 
present equipment, the capsules are 
limited to fill materials having a spe- 
cific gravity not exceeding 1.0. The 
manufacturer is equipped to produce 
in excess of 2 million capsules a week. 

Present production, includes cap- 
sules of essential oils, fish liver oils and 
vitamin, medicant, deodorant and per- 
fume oils.—Gunnell Capsulations, 
Inc., P. O. Box 163, Fraser, Mich. 


High Boiling Phenols 


Offer greater reactivity with form- 
aldehyde in the synthesis of 
thermosetting resins. 


High boiling phenols, the first prod- 
uct from coal hydrogenation to be 
offered to industry, is now available in 
tank car quantities. This new product 
is a semi-refined mixture of short-chain 
alky-substituted phenols with a dis- 
tillation range between 230 and 27 
deg. C. 

Compared with phenolic materials 
of similar boiling range derived from 
other sources, high boiling phenols has 
a high degree of meta substitution. 
This gives it greater reactivity with 
formaldehyde in the synthesis of ther- 
mosetting resins. Such resins can be 
made from high boiling phenols alone 
without the addition of m-cresol or 
phenol. 

A soluble oil that has good germi- 
cidal properties can be made from high 
boiling phenols, neutral oils, and 
emulsifiers. 

Its general reactivity suggests the 
use of high boiling phenols as an inter- 
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Soda Ash 

Caustic Soda 

Caustic Potash 
Chiorine 

Potassium Carbonate 
Calcium Chioride 
Sodium Bicarbonate 
Specialty Cleansers 
Sodium Nitrite 
Monochlorobenzene 
Para-dichlorobenzene 
Ortho-dichlorobenzene 
Ammonium Bicarbonate 
Ammonium Chloride 
Sesquicarbonate of Soda 





"WHERE DO YOU GET 
YOUR ALKALIES, JIM? 





eos First off, I've found that Solvay always takes 
care of its customers—in good times and bad! I 
know I can really depend on Solvay in a pinch. 


I also like the treatment I get from the sales 
staff—always courteous and helpful. And it's 
convenient doing business with Solvay because 
one of their sales offices is located near me. 


in addition, I feel that when I buy alkalies, I 
might as well get the “extras” that Solvay offers 
...like the Solvay Technical Bulletins that give 
you the kind of information no other technical 
bulletins have. Same with the Solvay Technical 
Service staff, a group that operates on an indus- 
try-wise basis, with men who are experts in 
individual industries. 
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“| ALWAYS GO TO SOLVAY FIRST 
FOR ALKALIES---Here’s why... 


Then Solvay has over 200 local stock points 
that practically cover the country, and three 
centrally located plants. This makes for better 
delivery service. 


And, of course, I know I get dependable 
quality ard uniformity when I order from 
America’s oldest and largest producer. That's 
why I always go to Solvay first for alkalies. * 


SOLVAY PROCESS DIVISION 
===) Allied Chemical & Dye Corporation 
Pi 61 Broadway, New York 6, M. Y. 
BRANCH SALES OFFICES: 


Boston + Cherlotte « Chicago + Cincinnati + Cleveland + Detroit 
Houston +» New Orleans + New York « Philadelphia - Pittsburgh 
St. Louls + Syracuse 
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This lightweight, rigid block insulation, effective 
up to 1700° F. eliminates the need for separate high 
and low temperature materials. Its low thermal 
conductivity helps maintain proper operating tem- 
peratures in steam boilers, refinery towers, ovens, 
chemical treating tanks and other hot equipment. 


B-H Mono-Block is stable under severe heat and 
moisture conditions. And finished with B-H 
Powerhouse Cement (which also insulates) it 
provides long lasting insulation with permanent 
high efficiency. When heat losses have you worried, 
get in touch with B-H Engineered Insulation 
Service. No obligation at all. 


Baldwin-Hill 


Clip on signed letterhead and mail 
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mediate in the manufacture of phe- 
nolic resins, phenolic dyestuffs, and in 
chemical syntheses where ring substi- 
tution on a phenol is indicated.—Car- 
bide and Carbon Chemicals Co., 30 
East 42nd St., New York 17, N. Y. 


Polyvinyl Acetate 
Cepolymer 
For thickening textile sizing and 
coating compositions. 


A new colloidal water-dispersion of 
a polyvinyl acetate copolymer deposits 
films of exceptional clarity and water 
resistance. And despite the fact that 
the films are water resistant, they may 
be readily dissolved in dilute alkalis or 
ammonia. 

This latter property is valuable for 
treatment of paper products, non- 
woven fabrics, etc., since the fiber may 
be recovered by an alkaline treatment. 


| For textile finishes, the use of metal 
| salts to insolubilize the free carboxyl 
| groups will help to render such finishes 


resistant to removal by alkaline build- 
ers during laundering. 

In general the product, called 
Polyco 497, may be used for the same 
type applications as the conventional 
polyvinyl acetates. The film proper- 
ties approach those of the solvent solu- 
tions, and for many applications 
Polyco 497 may be used to replace 
solutions——-American Polymer Corp., 
Peabody, Mass. 


Resin Dispersion 


Combined with other resin dis- 
persions, it improves adhesion of 
synthetic fibers to glass. 


Polyco 426 is a new type linear ter- 
polymer in aqueous dispersion. It is 
said to deposit soft, tacky films which 
show excellent adhesion to rayon, ny- 
lon and other synthetic fibers. Terti- 
ary amine groups attached to the main 
polymer chain get the credit for these 
adhesive properties. 

Addition of Polyco 426 to other 
resin dispersions, such as butadiene- 
styrene latices, improves their adhesion 


i i Fa ct na Ni aa a i hie a ae ed 


7 BALDWIN-HILL COMPANY, 401 Breunig Ave., Trenton 2,N.J. I 
of Please send complete information on , 
(] MONO-BLOCK ... Rigid, felted black rockwool! block—for high and low temperature use 
f (J POWERHOUSE CEMENT... High adhesion, black rockwool insulating-finishing cement 
J [-] BLANKETS ... Metal-reinforced, flexible, felted black rockwool insulation 
i [-] NO. 1 INSULATING CEMENT... All- purpose, rust-inhibiting plastic cement 


to synthevic fibers and glass. Its per- 
manent tackitiess suggests its use as a 
pressure-sensitive adhesive. In mix- 
tures with water-soluble resorcinol- 
formaldehyde resins, it markedly in- 
creases the adhesion of synthetic latex 
films to synthetic fibers. 

An anionic dispersion stable to 
normal mechanical handling, it is 





| cn es chbenareebebehen chub tn aetnte ee mmm mama ewe 


270 


April 1953—-Cnemicat ENGINEERING 





How to be SURE 


when you order Fine 


and Special Chemicals 


What do you require in the way of fine and 
special chemicals—high purity process mate- 
rials . . . or special products custom-made to 
your particular specifications? Regardless of 
your needs, you'll find Baker & Adamson is 
your most dependable source. 


Here’s why! Over 1,000 B&A reagent and fine 
chemicals bear the “B&A” shield of quality. 
Each is made to conform with pre-determined 
quality specifications. Each consistently meets 
these standards .. . lot after lot. . . year after 
year. In addition, B&A’s extensive production 


facilities are extremely versatile. They are 
geared to produce special chemicals by the - 
ounce or by the ton—a service extremely help- 
ful to research and production men responsi- 
ble for bringing new products into commercial 
production. 


These are but two of the reasons Baker & 
Adamson Fine and Special Chemicals are cho- 
sen by so many industrial buyers. Make them 
your choice, too—specify B&A. Write today 
for free new “buyers guide” listing major B&A 
Fine Chemicals. 


BAKER & ADAMSON Regend and Fie Chanicale 


. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y 


Offices: Albany* © Acianta © Baltimore* ¢ Birmin 
Charlotte* © Chicago* © Cleveland* *, Denver 
Kalamazoo ¢ Los Angeles* * Minneapolis * New York* ¢ Philadelphia® »* 


* ¢ Boston® ¢ Bridgeport® ¢ Buffalo* 
. 


Detroit* * Houston ae ae 


ittsburgh * 








Portland (Ore.) © Providence* © St. Louis* © San Francisco* * Seattle * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 
SETTING THE PACE IN CHEMICAL: PURITY SINCE 1882 
'  *Complete stocks are carried here. 
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READ STANDARD 


CORPORATION 
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stable at alkaline pH, but the emulsion 
is broken by addition of acids. With 
a total solids content of 38 percent, 
its viscosity at 25 deg. C. is 10 to 20 
cps. It should not be subjected to 
freezing temperatures which may cause 
irreversible coagulation. — American 
Polymer Corp., Peabody, Mass. 


Heat Sealing Compound 


Synthetic wax gives it high melt- 
ing point and chemical resistance. 


A new heat sealing compound does 
not exhibit cracking or flaking at —45 
deg. F. although it has a high melting 
point (cold flow, 210 deg. F. min.). 
It owes this combination of properties 
to its content of Acrawax C, a syn- 
thetic wax with a melting point of 
284-290 deg. F. 

The noncorrosive sealing compound 
prevents leakage of air and. moisture. 
It is especially recommended for seal- 
ing glass units—Glyco Products Co., 
26 Court St., Brooklyn 2, N. Y. 


Metallic phosphates have been found 
to make superior corrosion inhibitors 
in cooling water systems, steam boil- 
ers, oil well equipment and car radia- 
tors. According to a speaker at a 
recent ACS mecting, these com- 
pounds, which are byproducts of the 
phosphates industry, are also useful 
in the control of algae and slimes 
caused by bacteria and in breaking up 
emulsions of water and oil. Possible 
applications to fields far removed from 
water treatment were also suggested 
because the metallic phosphates have 
been successfully manufactured with 
strontium, calcium, barium, lead cad- 
mium, magnesium, copper, antimony, 
manganese, molybdenum, vanadium, 
silicon, iron and aluminum.—Deady 
Chemical Co., Kansas City, Mo. 


Superior wetting action is among the 
improvements claimed for two new 
quaternary ammonium salts. Designed 
for use as deodorant-sanitizers, these 
products have higher phenol coef- 
ficients than the company’s Onyx 
BTC to which they are closely related. 
One of the products, an alkyl dimethy] 
ethylbenzyl ammonium chloride is 
called BTC 471; the other, an alkyl 
dimethyl dimethylbenzyl ammonium 
chloride, BTC 927.—Onyx Oil & 
Chemical Co., 181 Warren St., Jersey 
City 2, N. J. 
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Streamlined 
FOR SMOOTH, EVEN FLOW OF 
STEAM, WATER, AIR, OIL, ETC. 


No detour around a 
dividing wall 


No right angle directional change 
in flow because of a seat wall 


No valve stems; springs or 
\ other parts to break up flow 


<’ 


The streamlined or 
straight line flow 
such as the above 
pattern shows elimi- 
nates turbulence, giv- 
ing highest valve ca- 
pacity. There are no 


and no small ports or passages to 

clog up. There is only one vital moving part, the seat 
piston, which is opened in a positive manner by the force 
of the initial pressure and closed in an equally positive 
manner by the force exerted by the delivery pressure 
on the diaphragm. 


Supply line pressure may change, demand may change, 
but you still have smooth action and close dependable 
regulation. 


Ask for Bulletin'962” that explains the reasons for such 
performance as maximum pressure when it is nreded 
most and accurate pressure control. 


CASH STANDARD 
CONTROLS... 
VALVES 








A. W. CASH 
DECATUR, 
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Trouble-free service 
Smooth operation 
Tight closure 
Accurate regulation 
Elimination of failures 
No spoilage 
Maintenance needs 
practically zero 
Speedier production 
results 
Cost-saving operation 


COMPANY 


ILLINOIS 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—features the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing ond Regulating Valves 
for use with most fivids. Shows 
simple inner working ports thot save 
in maintenance. Diagram explains 
how valve works. Blueprint shows 
simplicity of installation. 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Back Pressure 
Valve — designed to avtomatically 
maintain a constant pressure in the 
evaporator corresponding to a con- 
stant temperature desired. Shows on 
Ammonia and Freon Gas Copacity 
Chart bosed on ABSOLUTE pressures. 


Bulletin 966—feotures the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
woter or air; with any gos or of! thet 
is non-corrosive; and with refrigerat- 
ing fluids such as Ammonia and 
Freon. Many interesting particulars 
explained such os: how valve works, 
tight seating, large capacity, no 
waste, no water hammer or chatter. 
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UNIT at Selby, Calif., where AS&R recovers and purifies SO.. 
Hi-Purity Liquid SO. 


From Roaster Gases 


Liquid sulphur dioxide of 99.9975 percent purity is 
now being manufactured on a commercial scale by the 
absorption-desorption process using byproduct roaster 
gases as the sulfur dioxide source and dimethylaniline 
as the absorption medium. 

First put into commercial operation in the fall of 1947, 
this new process successfully utilizes chemical and antimo- 
nial lead as the chief materials of chemical construction. 
Lead is used in this instance for its excellent resistance to 
the corrosive characteristics of sulfur dioxide in combina- 
tion with dimethylaniline. Of particular interest from 
the viewpoint of both design and performance are the 
lead heat exchanger coils. 

There are two plants for extracting pure sulfur diox- 
ide from impure dilute roaster gases by dissolving the 
dust-freed gas in dimethylaniline: the Selby, Calif. plant 
of the American Smelting and Refining Co. and the 
Copperhill, Tenn. plant of the Tennessee Copper Co. 
The pictures accompanying the flowsheet are of the 
Selby installation. 

Process was developed and patented by E. P. Flemming 
and T. C, Fitt both of American Smelting and Refining 
(Patents No, 2,295,587 and 2,397,013) and has been 
licensed to the Tennessee Copper Co. 

In the course of partially converting sulfide ore concen- 
trates by roasting prior to smelting, a considerable quan- 
tity of sulfur dioxide gas is produced. Part of this gas is 
conveyed to the sulfur dioxide plant. After cleaning to 
remove excess solid foreign material, the gas enters an 
absorbing tower consisting of a series of bubble caps which 
force the gas into intimate contact with dimethylaniline, 





DUCT which brings sulfur dioxide from roasters to the unit. 


PICTURED | 
FLOWSHEET © 


a weak organic base capable of dissolving sulfur dioxide. 
The quantity of gas that may be dissolved in the DMA 
depends upon the temperature—the cooler the liquid, 
the greater the quantity of gas dissolved. Conversely, 
when the liquid is heated the gas is expelled. During 
absorption the DMA liquid changes color from yellow to 
ruby red, increases in temperature and so must be cooled 
at intervals by re-circulating through a water cooled lead 
pipe coil situated outside the tower. 

After the dimethylaniline passes through the absorbing 
tower it is essentially saturated with sulfur dioxide. 

To raise the temperature of the pregnant liquid before 
sending it to the stripping tower is economically advan- 
tageous. This is accomplished by passing it through heat 
exchanger coils which serve a dual purpose: one to pre- 
heat the liquid before going to the stripping tower, thus 
saving steam, and the other to cool the stripped liquid 
from the stripping tower. The pregnant liquid is thus 
preheated in the heat exchanger, then passes through 
the stripping tower, where it is heated by indirect steam 
heat, and denuded of its sulfur dioxide content. The 
heated, stripped DMA liquid leaving the stripping tower 
passes back through the heat exchanger, where it is 
cooled before re-entering the absorbing tower. The sulfur 
dioxide from the stripping tower passes through a third 
bubble cap tower where concentrated sulfuric acid reduces 
its water content to less than 25 ppm. 

The gas now 99.9975 percent pure passes to a com- 
pressor where it is liquified under pressure of 40 to 50 
psi. and stored in a large steel tank. Shipment from the 
plant is made in tank cars and in smaller containers. 
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hanger coil shows one specially-shaped extruded = Condenser liquefies the sulfur dioxide which has been compressed under 
permitting countercurrent flow. pressures of 40 to 50 psi. It is 99.9975 percent pure. 
































ENGINEERED FOR YOUR PIPING JOB 


Two engineers— working together—are responsible for every industrial piping 
application that uses Flexitallic Spiral-Wound Gaskets. One is the engineer-in- 
charge. The other is the Flexitallic Gasket design engineer. Working together, 
they build a gasket for your piping installation . .. to your specifications. Each 
Flexitallic Gasket is engineered to specific conditions of thermal and physical shock, 
corrosion, or unusual joint stress by spiral-wound V-crimped plies of the required 
metal with alternating plies of the proper filler. This results in a resilient gasket 
having characteristics of a calibrated spring. Flexitallic Gaskets are at highest 
efficiency when bolted up cold at predetermined load. For all pressure /temper- 
ature ranges from vacuum to 4000 Ibs., from extreme sub-zero to 2000 F, For 
all flange series from 150 to 2,500 Ibs. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 


eZ ies. Consult your Classified Telephone Directory. 
== > ANNIVERSARY me! by J, YY 
® 


SPIRAL-WOUND GASKETS 


PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
al spiral of every genuine Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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tor mnstance 


(A Case History) 


What you pay for valves is not the final criterion of value. Not 
when maintenance costs can quickly equal or exceed purchase 
price. And a valve that hinders production is no bargain at any price. 


Take the case of valves formerly used on liquid latex lines in 
a paint factory—the Adams & Elting Division of the Glidden : 
Company, Chicago. The valves were conventional design with — ee — 
working parts exposed to fluid. The sticky latex accumulated and or 10-8 Io beds, Ged er ealinnl. 
congealed in the bonnet and stem threads. Too often, the valves See your Crane Cataleg. 
were inoperable, forcing frequent costly maintenance with cost- 
lier production delays. 


The trouble was stopped completely with Crane Diaphragm 
Valves. Their sealed-to-fluid bonnet keeps latex out of the working 
parts. They operate smoothly; never stick, never need cleaning out. 


Today, more than ever, you need greater assurance of quality. 
You get it in Crane Valves—the recognized standard of quality 
with thrifty buyers in every industry. Your big Crane Catalog 
offers complete selectins for all needs; your Crane Representa- 
tive is always at your service. i 


CRANE VALVES 


Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas. 


VALVES ¢ FITTINGS + PIPE © PLUMBING « HEATING 
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Calcium Silicate and Magnesium Silicate are typical of a group of products which can 
be handled by the Raymond Flash Drying System at a big saving in cost, and with 
close control over quality of product. 

The raw material usually comes in the form of filter cake, containing about 60% to 
80% moisture. It is put through a Cage Mill Flash Drying System, where the 
material is disintegrated to its original particle size, and the moisture reduced to a 
fraction of one per cent. 

High-temperature products of combustion provide the usual source of heat, resulting 
in maximum thermal efficiency. The finished material is a fine, bone-dry, free-flowing 
powder of uniform quality that meets top specifications. 

This is a clean, dustless, automatic system, combined in a single unit of equipment. 
It eliminates separate dryers and conveyors. It is flexible in arrangement, and easily 
installed to fit your plant layout. Its proven economies assure better profits hcoiagh 
lower costs per ton of production. 

If you have a drying-pulverizing ever write for Raymond Catalog No. 54-A 
which describes applications for Flash Drying. 


1) fg 
COMBUSTION ENGINEERING —- SUPERHEATER, INC. 


1311 NORTH BRANCH ST., SALES OFFICES IN 
CHICAGO 22, ILLINOIS PULVERIZER DIVISION PRINCIPAL CITIES 
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How Good a Technical Witness Are You? 


Each year thousands of cases require expert engi- 


neering testimony. 


A skilled attorney. tells how to keep 


a cross-examiner from making a monkey out of you. 


Cc. M. HUDSPETH 


To most engineers the inside of a 
courtroom is something remembered 
from the movies or from the time they 
anteed-up two dollars for overtime park- 
ing. Yet the number of court cases 
requiring the opinion of engineering 
experts run into the thousands each 
year. And one of these days you may 
be called to answer questions like 
these: What caused the explosion of 





C. M. Hunspern is an Attorney at 
Law with the firm of De Lange and 
Hudspeth of Houston, Texas. He is 
also a lecturer at the Rice Institute. 
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the tank of gasoline? What are its 
physical and chemical properties and 
how far will its fumes carry under 
given conditions? Is it possible that 


- friction caused by the liquid itself 


coukl have ignited it? When the 
stucco fell from the building (injuring 
a passerby) did it fall because the 
builder used a cheaper stucco composi- 
tion than the building code required? 
Is the odor control problem in a given 
community due to carelessness on the 
part of a chemical processor or is it a 
situation beyond the processor's con- 
trol? Did the soft drink bottle explode 


because of an imperfection in the glass 
or through mishandling by the victim? 
Is the novel device discovered by the 
engineer patentable? Is it in fact 
novel? Does it have utility? Is it an 
invention? 

Answering questions like these in 
his field of specialty is relatively easy 
for the engineer. But answering them 
in terms that a judge and jury can 
understand is often not so easy. 


Before the Trial 


The trick for the engineering wit- 
ness is to anticipate some of the prob- 
lems and pitfalls and to be prepared 
for them. Here are some tips on court- 
room psychology. 
> Do Some Ground Work—Get to- 
gether with your trial lawyer. He'll 
help you pitch the technical problem 
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GENERAL AMERICAN 


GENERAL AMERICAN TANK STORAGE TERMINALS 


In 5 great markets General American offers 
you complete bulk liquid storage terminal facil- 
ities with no capital investment on your part. 


You use modern facilities, pipelines, manifolds, 
blending equipment. 


You have complete privacy. 


All methods of bulk liquid transportation 
available. 


At the Ports of New York and New Orleans 
there is high-speed canning, drumming and 
barrelling equipment—yours to use. 


use General American’s“for lease”’ 
facilities at Houston 


Houston is recognized as the petro-chemical mar- 
keting center in Texas. Via tanker alone it handles 
484.9 million Ib. of bulk liquids every month. 


TANK STORAGE 
TERMINALS 


in Important Marketing Centers, 


® Port of New York (Carteret, N. J.) * Houston 
® Port of New Orleans (Gpodhope, La.) * Corpus Christi 
* Chicago 





a.division of General American Transportation Corporation 
135 South La Salle Street, Chicago 90, Illinois 


See CLARK 
EQUIPMENT /N ACTION! 


eNEW MODELS — ror reucxs 


POWERIZED HAND TRUCKS, TOWING TRACTORS 


+FOUR POWER UNITS — 


GAS, ELECTRIC, DIESEL, L. P. GAS 


»FOUR DRIVE UNIT. — STANDARD, 


ELECTRIC, DYNATORK and the NEW HYDRATORK 


»NEW ATTACHMENTS — 


IN ACTION, HANDLING ROLLS, CRATES, BALES, ETC. 





See NEW CLARK MOVIE- 


“SAFETY SAVES,” DRIVER TRAINING AND SAFETY 


eAnd watch CLARK SERVICE in action! 


SEE THE SERVICE AND MAINTENANCE 
FACILITIES AVAILABLE. TO EVERY 
CLARK USER! 





FRE KM 
oe ea aer-e 4 
ax ona eet 





BOOTH 1609 


FORK TRUCK of the FUTURE 


{ 





INDUSTRIAL TRUCK DIVISION 


MULT CLARK EQUIPMENT COMPANY 
BATTLE CREEK 8, MICHIGAN 
WRITE FOR FREE REGISTRATION TICKETS 
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You anp Your Jos, cont. . . 


on a level that he, and later a jury, can 
understand. 

> Talk Plain—Forget highly technical 
phraseology and jargon. Talk in words 
of one syllable. You may consider such 
oversimplification an affront to the sci- 
ence and profession, but it will be vir- 
tually necessary to.win your Case. 

> Keep Alert—Bear in mind that the 
cross-examiner, in an attempt to dis- 
credit you, the expert witness, will try 
everything at his command to impeach 
your statements or to lead you into 
new valleys where you will either be 
unprepared or uninformed. So be 
sure to anticipate within reasonable 
bounds any questions and answers ly- 
ing on the periphery of the immediate 
problem. 

The extent of pretrial work the engi- 
neer may be called upon to perform 
is almost without limit, but here are 
some of the more common things the 
engineer can do to help the attorney. 

@ Collect evidence on the ground. 
Get any necessary photographs, maps, 
models, etc. Interview witnesses. 

e Conduct technical investigations. 
After such an investigation, the engi- 
neer might advise the lawyer that the 
case is technically hopeless. Knowing 
this before the trial could put the 
lawyer in a better bargaining position. 

Prepare exhibits to scale. 

e As technical counsellor, the engi- 
neer can review any evidence, perhaps 
suggesting other expert witnesses. 


During The Trial 

So much for the engineer before he 
reaches the courtroom; inside his con- 
duct and behavior on the witness stand 
will become of paramount importance. 
The lawyer first must qualify him as an 
expert, which ‘is usually no arduous 
task, for that term, as so used, does not 
necessarily connote years of college 
training, but any one, from a wood- 
chopper to the most learned pure sci- 
entist, who can show that by virtue of 


' his training and experience he has ac- 


quired special knowledge on the prob- 
lem at hand. If the expert can boast 
a number of coilege degrees and years 
of special training, this will, of course, 


. be used to qualify him, together with 


mention of such professional licenses 
as he may have, and outstanding pa- 
pers or treatises that he may - have 
written. 


‘® The Expert’s Prerogative—It is .im- 
‘portant that the witness be classed 
as “an expert” for the law allows ex- 
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perts to express opinions, whereas lay 
witnesses are confined to relating the 
facts. 

A moment’s reflection will lead you 
to ask what the difference is, and I, 
as indeed all lawyers, would be hard- 
put to explain the difference because 
it is not categorical but one of degree. 


For example, the lay witness could | 


testify that the fence was six feet high, 
but. without showing some special 
knowledge, probably could not testify 
that the fence was high enough to be 
deer-proof. If he were a deer expert, 
his opinion testimony to this effect 
would be permitted. The epistemolo- 
gist might ask if we really “know” any- 


thing, or whether all is mere opinion; 


the law, however, is more practical in 
its rules of evidence. 

Since the expert witness may give 
expert opinion, he may be asked hypo- 
thetical questions, and may be allowed 
to assume the existence of certain 
facts in order that he may state his 
conclusions based upon assumptions. 
The attorney will have to exercise care 


to see that the hypothetical facts | 
asked either conform or bear a very | 


close relation to the facts in his own 
particular case. 

> Don’t Show-Off—On the witness 
stand, the engineer should remain 
courteous and collected, and while he 
should avoid the appearance of know- 
ing too much, or being overbearing, 
the average jury probably would not 
be favorably impressed with the expert 
if he overdoes the common touch. No 
golden rule for most effective presen- 
tation exists, largely because of the 
inexactitude of all rules dealing with 
man (and especially twelve men); in a 
word, the best behavior will be “‘pro- 
fessional”—showing zeal for the cor- 
rectness of your scientific conclusions, 
but otherwise less partisanship than 
will be shown by the average lay wit- 
ness. 

> Don’t Become Angry—One of the 
more common failings of the expert 
witness is to become angry when sub- 
jected to cross-examination. A display 
of temper will do more to destroy the 
effectiveness of his testimony than 
most anything that he can do. If op- 
posing counsel tries to badger him, or 
cast aspersions on his professional 
qualifications, or his conclusions, it 
may be extremely difficult to retain 
composure. It is, however, a necessity. 
> Stick to the Truth—Several further 
remarks concerning conduct on cross- 
examination should be made. Often 
times opposing counsel will ask if you 
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Typical pipes 
and fittings of 
nonplasticized 
polyvinyl chlo- 
rides fabricated 
to specifications 
by Van Dorn. 





INDUSTRIAL PLASTICS OFFER YOU — 
V High Resistance to Acids & Alkalies 


V Tensile Strength of Aluminum, 
with one-half its weight 


V Readily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 
SHEETS . . . .Y" through 1” 
Ya" through 6” diameter (10 ft. lengths) 
ROUND BARS . 4" through 2” diameter (10 ft. lengths) 
WELDING ROD. 4" and %," diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its rigid nonplasticized 
polyvinyl chlorides into such products as: 
Ducts, Hoods, Chemical Tanks, Tank Liners, 
Plating Racks, Fume Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN AND SPECIFICATIONS 





INDUSTRI 


MeEOME THE VAN DORN IRON WORKS CO. 


2685 East 79th Street . Cleveland 4, Ohio 
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The gage that retains its 


original accuracy longer, lasts longer, 
costs less per gage, per year 


THE HELICOID 
MOVEMENT 


@ For chemicals and liquids which 
would corrode or clog the Bourdon 
tube. Simple, sturdy construction 
proved in the field. 

Pressures to 3000 p.s.i., vacuum, or 
compound ; temperatures to 400° F. 
Diaphragm unit may be ordered 
separately. 





Write today 


for the Helicoid catalog 


FEATURES 


Filling Screw 
Sealing Ball 

Upper Housing 
Clamping Bolt 
TEFLON Diaphragm 
Cleanout Ring 
TEFLON Gasket 
Lower Housing 


®@ The Helicoid movement is 
a simple cam and roller ar- 
rangement that gives long, trouble- 


free service. It has no gear teeth 





to wear out. Helicoid Gages are 
made in various sizes and shapes, 
with black, white, or phosphores- 
cent dials. For wall or stem mount- 
ing. Helicoid Gages cost less in the 
long run. 


HELICOID 


Pressure 
= 


Vacuum 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


GAGES 





You anv Your Jos, cont. . . 


| have conferred at length with your 


lawyer. 
For some unknown reason witnesses 


| often feel that they have been guilty of 
| a conspiracy if they admit that they 
| have, and will make the preposterous 


and untrue statement that they have 
not so conferred. Obviously the cor- 
rect answer is the true one, and if 
asked if you have conferred at length 
with your attorney, it probably will 
lend emphasis to the correctness of 
your conclusions if you state the full 
extent that your consultations have 
gone. 

Again, cross-examiners take a de- 
light in asking questions that you can- 
not answer. Some have even been 
known to ask if the witness is familiar 
with a treatise that is non-existent. Do 
not hesitate to admit that you do not 
know the answer to a question, and 
perhaps that you are unwilling to 
speculate. You may then ask for oppor- 
tunity to explain that you could find 
the answer with time and study, or 
perhaps your counsel will ask and you 
can show why such question is com- 
pletely irrelevant to the matter at 
hand. 

A frank admission of ignorance on 
specific questions oftentimes is as 
convincing as an answer. And again, 
the cross-examiner may lead you by 
asking questions that suggest a ready- 
cut answer. Your own lawyer will not 
enjoy this privilege on direct examina- 
tion. 

The main warning is: Do not be 
misled. If the question is of the “do 
you still beat your wife” type, don’t 
attempt a yes or no reply, but take 


| the time, as the court will give you, 


to give a full explanation. 
> Have an Agreement—Naturally you 


_ will be interested in knowing whether 
_ the expert is entitled to a fee for serv- 


ing as a witness. Of course, when you 
are called upon for pre-trial consul- 


_ tation and courtroom appearance by a 
| friendly attorney, you can usually as- 


sume that he expects to pay. It is 
proper, and even preferable, however, 


_ that you have an understanding on 
| this subject before your work begins. 
| The amount of your fee will be for 
| your determination, but in all likeli- 
| hood will be based upon several fac- 
| tors, such as the time consumed, the 
_ amount involved, perhaps the outcome 
| of the litigation, and the degree of 
| specialized skill required to qualify you 


as an expert witness. 
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DEPENDABLE... because they’re ENGINEERED 
FOR CHEMICAL SERVICE 


Reliance Totally-enclosed Fan-cooled A-c. Motor. 

All other standard enclosures available, with 

wide choice of mechanical designs and special 

mountings. Ratings from % to 300 hp. 

Rugged Reliance A-c. Motors are proving that ‘All Motors 
Are NOT Alike” on critical jobs throughout the chemical 
industry. Heavy shafts, bearing to bearing—indestructible 
pressure-cast aluminum rotors—shock-resistant frame and 
bearing-bracket construction—man-sized conduit boxes— 
pressure-welded core laminations—and tough Reli-X in- 
sulation are among the many features that make these motors 


the most dependable, most economical that you can buy. 


To see for yourself why these better motors will perform 
better on your job, call an Application Engineer at the 
Reliance Sales Office nearest you. B-146s 


WHY THE RELIANCE 
PRE-LUBRICATED BEARING 
DESIGN IS BEST 


The Reliance pre-lubricated 
bearing provides four times more 
operating hours without re-lubri- 
cation than any other bearin 
used in motors today. An 
— whatever your lubrication 
schedule — you just can’t grease 
’em wrong! To get the complete 
“inside story” on motor basis 
ings, write today for Bulletin 
B-2201. It contains hard facts 
on the advantages of the 
Reliance pre-lubricated bear- 
ing design, with cutaway view, 
cross-section diagram, compar- 
ison chart, and statements by 
bearing manufacturers. 


RELIANCE tncinecnine co.° 
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Whatever Your Kettle Need 


BETHLEHEM 
Can Meet Vt 


Our competent experienced engineering staff and well-equipped 
foundry and shops can effectively translate your processing 
vessels need into efficient, durable equipment. 


ibe. 
STAINLESS 
CLAD 
KETTLE 














REDUCER 
Cast-iron kettle and cover; fabri- 
cated-steel jacket. 


FOR OVER FORTY YEARS 
OUR VESSELS HAVE 
BEEN USED—for 


e CORROSIVE SERVICE such as sulfonations, nitrations, reductions. 

@ DIRECT FIRED OPERATIONS such as caustic fusions, sodium bi- 
sulfate and carbon disulfide manufacture. 

© HEAVY DUTY NEEDS such as processing extremely viscous and pasty 
materials. 

® HANDLING ABRASIVE SOLIDS, especially in reaction. 


Bethlehem manufactures vessels in cast metals and fabricated steel, 
stainless steels, alloys, and clad; to ASME Code, other specifications, 
and company standards. X-ray and other test techniques assure sound 
construction for demanding service. 


You will find it profitable to learn more about Bethlehem processing vessels 
for reaction, agitation, heat transfer, distillation, sublimation, crystallization, 
drying. 


Write today for 8-page, 2-color folder 
illustrating and describing our line of fabricated and cast kettles. 


ausame BETHLEHEM FOUNDRY & MACHINE CO. 


THERMOCOI (Steel coil integral 


with cast-iron wall). BETHLEHEM PENNSYLVANIA 
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Choose Your Gas |, 
Mover from this 


. Wide Range! 


ALLIS-CHALMERS OFFERS 5 TYPES FOR CHEMICAL PROCESSES 










HETHER YOUR PROCESS calls for aeration, agitation, circula- 
tion, or combustion . , . Allis-Chalmers can meet your par- 
ticular need from its wide range of air and gas moving equipment. 
A-C will design to your exact job requirement and will build 
standard or special, as required, Each of the five types shown can be 
supplied specifically engineered for corrosive gases . . . for close 
control of pressure and volume . ... for automatic or manual opera- 
tion and other variable factors. 

Manufacturer experience? Allis-Chalmers has been building air 
and gas moving equipment and their drives for over half a century. 
One-manufacturer responsibility? All the equipment shown on this 
page is Allis-Chalmers designed and built! 

Put this ability to work for you! A-C will build you a complete- 
ly integrated installation: blower, compressor or pump . . . electric 
motor or gas or steam turbine drive . .. manual or automatic flow or 
pressure control. For detailed information or literature on these 
products, call your nearest A-C office or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3876 


ALLIS-CHALMERS <2) 






























SSI NR eS AR ICI OR AFAR ame permeayOReE 





AXIAL COMPRESSORS 


Used in catalytic refining. Handle large 
fixed volumes of air with pressure 
variations over a wide range, Gocd 
' base load machines. Able to compress 
to 50 lb G with high efficiencies, 
Units in service to 870,000 cfr. 
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Type 310 stainless steel dryer flights. 


Stainless Steels 


All-stainless steel vacuum type filter. 


The important factors to watch in the selection of 
any stainless steel, regardless of grade, such as operating 
conditions, design and fabrication requirements. 


COMMITTEE OF STAINLESS STEEL PRODUCERS 


American Iren & Steel Institute 


Nore: Chart data of corrosion resist- 
ance for various grades of stainless 
steels will appear in the next four in- 
stallments of the present Corrosion 
Forum series. This month we are pre- 
senting an introduction te the series 
on stainless steels, with emphasis on 
those factors which apply to all the 
common types. Then, starting next 
month, we will take up the 18-8 grades, 
the molydenum-bearing grades, and 
several straight chromium grades— 
Eprror. 


Stainless steels (high chromium and 
chromium-nickel alloys of iron) oc- 
cupy an important place in processing 
equipment used by chemical and allied 
industries. They are durable, heat and 
corrosion resistant, non-contaminating. 
They are also easily fashioned and 
maintained. 

There are more than 30 standard 
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types of stainless steel, and many spe- 


cial alloys. They all contain at least 
12 percent chromium, often 7 percent 
or more nickel, sometimes molyb- 
denum, columbium, titanium, and 
other additives. 

Best known is Type 302, the basic 
18-8 stainless with about 18 percent 
chromium and 8 percent nickel. Type 
304 is very much like Type 302 but 
has lower limits on carbon content 
and contains a higher mean chromium 
and nickel content. 

Type 316 is of the same family with 
added molybdenum. This element in- 
creases corrosion resistance and high 
temperature strength. It suits stainless 
for many chemical tasks that it could 
not otherwise perform. 

Type 410 contains 12 percent chro- 
mium. It is a hardenable, heat-resistant 
alloy with good machining properties. 
One of the most widely used of the 


hardenable types of corrosion resistant 
steels, Type 410 is capable of attaining 
high mechanical properties when heat- 
treated. 

Type 430, nominally a 17 percent 
chromium stainless, may contain any- 
where from 14 to 18 percent of this 
one alloying element. Lack of added 
nickel imposes penalties such as re- 
duced ductility, low-temperature brit- 
tleness, and slightly less resistance to 
pit-type corrosion than type 302 under 
some conditions. Nevertheless, Type 
430 is an extremely useful material. It 
is important because of its excellent 
resistance to nitric acid and other oxi- 
dizing chemicals. It has a high resist- 
ance to scaling and oxidation at high 
temperatures such as are frequently 
encountered in industrial applications. 


WATCH SHIFT IN GALVANIC SERIES 


In corrosive environments of an oxi- 
dizing nature where they do their jobs 
well, the stainless steels display a no- 
bility approaching that of silver or 
platinum. But when placed in strongly 
reducing media and deprived of oxy- 
gen, these alloys may shift up the gal- 
vanic series to a vulnerable position 
near carbon steel. Though the rela- 
tionship of galvanic’ potential in a 
particular solution to corrosion resist- 
ance under other conditions will not 
necessarily remain constant, the fact 
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“HAYNES” HIGH-TEMPERATURE ALLOY 


On” 





High Strength at Elevated Temperatures 
Excellent Oxidation Resistance 


Low Strategic Alloy Content 


Excellent Formability 
Good Casting Characteristics 


ULTIMATE TENSILE STRENGTH 


on. 


The excellent high-temperature properties 
of Hasre.Loy alloy X—a new material that contains 
iron, nickel, chromium, and molybdenum—make 
this alloy a good choice for aircraft sheet-metal parts, 
such as cabin heaters, tail cones, and collector rings. 
It is also being tested for aireraft nozzle vanes, both 
precision-investment-cast and fabricated from sheet. 
In addition, it is designed for high-temperature 
applications in the chemical, petroleum, metal- 
producing, and heat-treating industries. 


HAYNES 


TRADE-MARK 





Haste..oy alloy X has a relatively low content 
of strategic metals. Tests made so far indicate that 
alloy X has high-temperature properties comparable 
to those of other alloys containing a higher per- 
centage of strategic metals (see graph). 

The new alloy is available as sheet, plate, bars, 
wire, and precision-investment castings. For addi- 
tional properties data, write to our General Offices 
in Kokomo, Indiana, for a copy of the new booklet 
““Hasre.oy Alloy X.”* 


“Haynes,” “Hastelloy,” and “Multimet” are trade-marks of Union Carbide and Carbon 
Corporation. 
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Type 304 stainless steel mixing tank. 


that a change can take place is worth 
noting. 

This remarkable phenomenon af- 
fects uses and applications in several 
ways. It imposes a limit on the scope 
of application, for one thing. Strongly 
reducing solutions—the acid halide 
salts especially—are a signal for caution 
in applying stainless. Designing equip- 
ment without crevices has proved most 
desirable. Caked deposits, stagnation, 
differential aeration, or situations in- 
volving differentials in concentrations 
can result in formation of oxidation- 
reduction cells and localized pit-type 
corrosion, 

Stainless Steel in the Galvanic Series 
(In Sea Water) 


(Anodic end at top, cathodic at bottom) 


Magnesium 
Magnesium alloys 
Zine 

Aluminum (2%) 
Cadmium 
Aluminum (1787) 
Mild stee 
Wrought iron 
Cast iron 
Ni-Resist 

13% chromium stainless (Type 410) 


18-8 chromium-nickel stainless (Ty pe 304) | nettve 
18-8, 3% molybdenum stainless (Ty pe 316))} 


Lead 


Tin 

Nickel (active) 
Inconel (active) 
aoe 


Nickel ( 
oe poe passive) 
Monel 


Geaper-niaiee ee sewe 


rte ehromium stainless (Type 410) 
8-8 chromium-nickel stainless (Type 304) }Passive 
ie. 3% molybdenum stainless (Ty pe 316) 


Silver 
ear 
Platinum 


. C ion Handbook 
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Stainless steel dewatering and sizing screens. 


Stainless steel resists corrosion best 
when all its surface is oxidized to 
the noble position in the galvanic 
series. This occurs in the air. It can 
be speeded by the familiar “passiva- 
tion” technique—an operation usually 
accomplished with a nitric acid bath or 


swabbing followed by a fresh water 
rinse. Nitric acid also provides a chem- 
ical cleaning and removes any stray 
iron which might become a focal point 
for localized attack. How permanent 
the passivity will be depends on what 
happens to the stainless steel in service. 


AISI Standard and Tentative Standard Types—Stainless and Heat-Resisting Steels— 


Chemical Ranges and Limits 


Composition, Percent 








2 


= 
m 
x 


Over 0.08/06. 
Over 0.08/0. 
Over 0.08/0. 

0.15 max. 

0.08 max. 

0.03 max. 
.12 max. 
08 max. 
20 max. 
O08 max. 
25 max. 
08 max. 
.25 max. 
10 max. 
10 max. 
.03 max. 
10 max. 
08 max. 
.08 max. 
.08 max. 


38 
338 


8 
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0.35 max. 
Note 1. 
Note 2. 


numbers are standard type numbers. 
The a i, horus content of the “ 
is 0.045 pe: 
416 and T30F. ra 0.04 percent. 
416, and 430F, is 0.030 percent. 
Note 3. 


Note 4. 
Note 5. 


um. 


mum ratio 





23. 00/27. ‘00 N 
TS 316, TS 347 and TS 347A are tentative standard type numbers; the remainder of the type 


Other 
Cr Elements 


16 .00/18.00 


8.00/11.00 
10.00/13 .00 
10.00/12 .00 


Mo 2.00/3.00 
Mo 1.75/2.50 
Mo 1.75/2.50 
Mo 3.00/4.00 
Ti 5xC min. 

Cb 10xC min. 
Cb 8xC min. 
Cb-Ta 8xC min. 


Al0. 10/0. 30 


9. 00/12. 00 


. 25/2. 50 
.25/2.80 

_ Mo 0.75 max. 
Mo 0.75 max. 
Mo 0.75 max. 
0.25 max. 


300 ” series of type numbers, except type number 303 
maximum phosphorus content of the 
The maximum sulfur content for all type num 


* 400 ” series, — type numbers 
rs, except 303, 


Phos phorus or sulfur or selenium, 0.07 percent minimum; zirconium or molybdenum, 0.60 percent 


maxim 
The maximum content of molybdenum of 2.50 percent in 316L and TS 316 is established in accord- 
ance with National Production Authority Order 
The minimum ratio of columbium to carbon in TS 347 of not greater than 8 to 1 and the mini- 

to carbon in TS 347A of not greater than 8 to 1 are established 


M-52, March 31, 1951. 


in accordance with National Bednstien Authority Order M3 as a mended March 15, 1951 
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The Series R Durcopumps are engineered 
and built for heavy duty pumping with less 
maintenance. They’re available as standard 
items in 12 alloys from our own foundry. 


In many plants they’re considered 
“standard equipment.” How much better 
will they handle the corrosive you use? 


How much better will Durcopumps do your pumping job? 


Why not let us send you Durcopump 
Bulletin P/1? It will give you complete 
construction details and performance 
information to help you decide. 


A DURCO representative near you will 
be happy to help you select the right pump 
in the right alloy. 





SURFACES MUST BE CLEAN 


As a tule the purpose of routine 
cleaning is to remove surface deposits 
rather than any corrosion products of 
the metal itself. This allows oxygen to 
get at the surface to keep the alloy in 
the passive state. At the same time, it 
reduces the chance of attack from dif- 
ferential aeration, formation of oxida- 
tion-reduction cells. 

Frequency of cleaning depends on 
the rate at which the equipment gets 
dirty. It is a function of the process 
and the materials involved—not a pre- 
dictable thing which can be related to 
the behavior of the metal. 

In general, tightly adhering deposits 
of ““‘baked-on” splatter, oil, grease, dyes 
or other light discolorations may be 
removed with any mild cleanser and 
gentle rubbing with a damp cloth. One 
of the common household cleansers 
may be used or Grade FFF Italian 
Pumice or whiting. Heavy discolora- 
tion or heat tint may be removed by 
using stainless steel wool in place of 
the damp cloth. A warm 5 percent 
oxalic acid solution or a 5-15 percent 
nitric acid solution may also be used 
for removing heat tint. The equip- 
ment must be swabbed or immersed 
and followed with a 5 percent sodium 
carbonate or neutralizer rinse. 

Such materials as grease, oil, fatty 
acids can be pinoved. by a 4-6 per- 
cent solution of sodium metasilicate, 
trisodium phosphate, sodium meta- 
phosphate, or sodium pyrophosphate. 
A 5-15 percent solution of caustic soda 
can be used for this purpose. Organic 
solvents such as carbon tetrachloride, 
naphtha, acetone, kerosene, gasoline, 
ether, alcohol, or benzene will also 
remove oil and grease deposits. 

Ordinary steel wool or steel brushes 
should never be used on stainless stcel 
surfaces. Particles of steel may become 
imbedded in the stainless steel surface, 
and rusting of these particles will 
eventually appear as stains. Use stain- 
less steel wool or sponge on stainless 
steel equipment. 

Heat tint removers will usually 
scratch stainless steel surfaces. This, 
however, is necessary in removing heat 
tint by abrasion. Chemical prepara- 
tions that remove heat tint are avail- 
able. 

Heat exchangers pose special prob- 
lems, Deposits on the water or steam 
side of the exchanger are mincral in 
nature, largely insoluble in watcr, and 
relatively inaccessible in many cases. 
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ACI Standard Designations and Chemical Composition 


Ranges for Heat 
Corrosion Resistant Castings 


Composition, Percent 





Cr Ni Other Elements 
11.5-14 1 max. Mo 0.5 max. 
. Mo 0.5 max. 


Fo 


& S8S388388s388 "S883 S8S38S33s8 F 
S Fs 
* 


f 
SSSSSSSSS8S8E28¢ SSSEESERE 


sSEeees 
REEEES! 


Mo 2.0-3.0 

Mo 2.0-3.0 

Cb 8xC min., 1.0 max., or 
Cb-Ta 10xC min., 135 max 
Mo 1.5 max., Se 0.20-0.35 
Mo 0.40-0.80 


ic} 
FE 


BRE EI 
& S$$8SS55s8 Fe 


i] 
ts Pt 11-11-1117} 


8 


Mo-Cu* 

Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t'N 0.2 max. 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 


SSSsss5 Bt 
32 


SGagezeeseee 


F 
& VY KOCKMNNNNYNN WNHNNY NHK Ke wnNNee ee 


eoscesesssssSosessS esossSeSeSSS 
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Prerertrey 
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added. 
several aig cow d alloy com positions falling within the stated chromium and nickel ranges 
and containing varying amounts of silicon, molybdenum and copper. Such alloys are available from 
licensed producers only. 


Designations with the initial letter “C " indicate alloys generally used to resist corrosive attack at 
pane gate wa less than 1,200 deg. F. Designations with the initial letter ‘‘ H ” indicate alloys generally 
under conditions where the metal tem perature is in excess of 1,200 deg. F. The second letter repre- 
sente the nominal chromium-nickel type; the nickel content increasing in amount from “A” to ‘““X’’. 
For example, “ F " stands for the i9 percent Cr-9 percent Ni, “ K ” for the 25 percent Cr-20 percent Ni, 
and ‘‘ W ” for the 12 percent Cr-60 percent Ni alloy types. Numerals following the letters indicate the 
maximum carbon content of the corrosion resistant alloys; carbon content may designated in the 
heat resistant grades by following the letters with a | to indicate the midpoint of a +0.10 
carbon range. If Cs. . l ts are included in the composition they are indicated by the addition of a 
letter to the symbol. Thus, “ CF-8M " is an alloy for corrosion resistant service, of the molybdenum- 

containing 19 percent Cr-9 percent Ni type with a maximum carbon content of 0.08 t. 

NOTE A—Wrought alloy type numbers are listed only for the convenience of those oP a want to determine 
corresponding wrought and cast grades. use the cast alloy chemical composition ranges 
are not the same as the wrought com position ranges, buyers should use cast alloy designations 
for proper identification of castings. 

NOTE B—Most of the standard Yi} listed are covered by American Society for Testing Materials 
specifications A 296-49T and A 297-49T. 


reent 








should be refinished before service is 
restored. Wash with nitric acid after 
using ordinary steel tools. 


Stainless steel withstands the rather 
severe chemical measures used for 
cleaning the places that cannot be 
reached mechanically. Acids ate circu- 
lated to insure uniform action over a 
fairly long interval. Following appli- 
cation, these acids must be thoroughly 
flushed from the system. They are 
usually not heated. 

For most conditions the preferred 
agent is a very dilute solution of sul- 
phuric acid with a properly added in- 
hibitor (copper sulphate, or any or- 
ganic inhibitor recommended by a 
reputable manufacturer). Under care- 
ful control of a good organic inhibitor, 
hydrochloric acid may also be used. 
Nitric acid solutions are not harmful 
to stainless steel and may remain in 
contact as long as required to loosen 
or remove the objectionable material. 

If necessary to use tools in removing 
scale, special care must be taken to 
prevent deep scratches or gouges. Such 
places become centers for corrosive at- 
tack. Skillfully-operated mechanical 
devices or small manually-operated 
stainless steel tools may be employed. 
If marring occurs, the metal surfaces 


OPERATING CONDITIONS CRITICAL 


Of equal importance with regular 
cleaning habits is the actual control of 
operating conditions. Marked varia- 
tions from design conditions may 
create major maintenance repair or re- 
placement problems. 

So far as practicable, work for uni- 
form concentrations of process mate- 
rials. Evaporation can concentrate 
corrodents in the upper layers of ex- 
posed, moist solids, or corrosive vapors 
may be condensing on vessel-heads, 
hoods, etc. 

Faster processing cycles or agitation 
can minimize excessive concentration 
of corrodents that might be caused by 
gravity, temperature, or other forces. 

Processing equipment should be 
protected against overheating. Unless 
“stabilized,” or unless the carbon con- 
tent is extremely low, austenitic stain- 
less steels become susceptible to cor- 
rosion upon being held between 800 
and 1,600 deg. F. for an appreciable 
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A CONSTANTLY IMPROVING LINE 


Specify “National” Carbon and Graphite and “Karbate” Impervious Graphite 
Equipment for Processing, Conveying and Storing Corrosive Fluids. 


3S 
HEAT EXCHANGERS 


Wide variety of standard and custom- 
built models in time-proved designs. 
Shell and tube, concentric and im- 
mersion types available in stock sizes. 
Catalog Sections S-6620, S-6670, 
§-6740, S-6750. 2 


PUMPS 


The centrifugal pump for handling 
corrosive fluids. Rugged, trouble-free 
design. Handling capacities to 800 
G.P.M. Catalog Section S-7200. 


2 
PIPE, FITTINGS and VALVES 


For industry’s toughest fluid convey- 
ing requirements. Easy to install and 
maintain with simple hand tools. 
Catalog Section S-7000. 


2 
BRICK 


Accepted material for lining tanks, 
towers, digesters and other vessels 
containing corrosive chemicals, Cata- 
log Section S-6210. 


* 
CASCADE COOLERS 
New “Karbate” impervious graphite 
coolers feature standardized, sec- 
tional construction... high heat- 
transfer rate .. . low initial cost. 


STEAM JETS 
For heating and agitating corrosive 
solutions by direct injection of steam. 
Catalog Section S-7300. 


e 
TOWERS 


For absorption, fractionation and 
scrubbing. Easily erected from stand- 
ard monolithic sections and com- 
ponents. Catalog Section S-7350. 


e 
HCL COMBUSTION CHAMBERS ped 


Versatile, standard equipment for \ | \ 
hydrogen chloride synthesis. Burns NATIONAL CARBON COMPANY 
moist gases. Simple in operation. { rt ' 

Catalog Section S-7530. j Ey ’ 


& 
HCL ABSORBERS 


Standard and custom-built models to 
meet any hydrochloric acid produc- 
tion requirement. Catalog Section 
S-7430, 


B, 
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Protect Old or New Steel 
This Simple as|A g|C ay! 











er only routine surface preparation to remove loose 
rust, scale and foreign matter... 


sh or spray on one coat of highly inhibitive, fast- 
drying Prufcoat Primer P-50 and... 


over with “‘A”’ Series (vinyl base) Prufcoat Protective 
Coatings in desired color. 


Easy Does It!... When You Use Prufcoat’s 
New Primer P-50, Vinyl Top Coat System. 


Yes, Prufcoat Primer P-50 makes securing the advantages 
of vinyl coating protection both simple and practical. Normally, 
no costly sand-blasting or other fussy surface preparation steps 
are needed .. . simply wire-brush and scrape to remove loose 
rust and foreign matter ... then apply highly inhibitive, 
fast-drying Primer P-50. 


On old or new metal, this amazing new primer provides 
positive primer-to-surface and vinyl-to-primer adhesion while 
also controlling cancerous underfilm corrosion and rust creep- 
age. It’s the revolutionary, simple as A B C vinyl coating 
system that licks the toughest corrosion problems while slash- 
ing hours off labor time . . . dollars off vinyl painting costs. 


For the full story, send for Prufcoat Technical Bulletin 
No. 015. Or better still, order a trial quantity of Primer P-50 
with some “A” Series (vinyl base) Prufcoat and see for yourself 
under your own plant conditions. Act today! 





Check These Primer P-50 Features! 
Heavy-bodied, loaded with 
inhibitive pigments 
Needs only routine surface 
preparation 
Applies by brush or spray 
ond dries fost 
Assures positive adhesion to 
old or new metol 
Provides a primer surface to 
which vinyl top coats bond 
securely 
Controls cancerous underfilm 
corrosion and rust creepoge 





PRUFCOAT LABORATORIES, INC. 
50 East 42nd Street, New York 17, N. Y. 


Save Time, Trouble and Money 
Just "PRIME and PAINT" with PRUFCOAT 
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time. These alloys also combine a high 
coefficient of expansion with relatively 
low thermal conductivity and may 
therefore be warped or distorted by 
localized heating. Positive devices such 
as liquid level gages which prevent 
such local hot spots may prevent dam- 
age to thousands of dollars worth of 
equipment. 

Many chemicals.that are only mildly 
corrosive when pure become difficult 
to handle if they are mixed or if 
they contain certain impurities. Con- 
taminated acids and fuels containing 
sulphur are examples. Possible impuri- 
ties must therefore be carefully ac- 
counted for before a stainless type is 
decided upon. This is why tests with 
pure chemicals have only limited 
applicability in the choice of the 
proper type of stainless steel. 


FABRICATION AFFECTS RESISTANCE 


The maximum corrosion resistance 
of stainless steels can be attained by 
proper fabrication techniques. When 
appraising a given type of stainless for 
a given piece of equipment it is im- 
portant to keep in mind the fabrication 
processes to which it will be subjected 
since these can affect the metal’s per- 
formance. 

For example whenever the alloy is 
to be welded or brazed, or kept for 
some time in its “sensitizing tempera- 
ture range” (about 800 to 1,600 deg. 
F.), chromium carbide may precipitate 
at grain boundaries. The same result 
can occur because of improper heat 
treatment. Since it’s the dissolved 
chromium in stainless that is con- 
sidered the source of its ability to resist 
corrosive attack, this means that the 
metal may then display reduced cor- 
rosion resistance. Some carbide pre- 
cipitation can usually be tolerated. If 
the corrosive conditions are severe, 
though, grain boundaries with carbides 
will be attacked first. “Weld decay” or 
deterioration along welds in _heat- 
affected zones is a good example of in- 
tergranular corrosion. 

Such chromium carbide precipita- 
tion can be minimized by using a very 
low carbon-containing stainless such as 
Type 304L (C = 0.03 max.) or 316L 
(C = 0,03 max), by proper heat treat- 
ment after carbide precipitation, or by 
using columbium or titanium stabi- 
lized stainless steels (Type 321—Ti = 
5xC min; or Type 347—Cb= 
10 x C min.). 

In the case of Type 430 chromium 
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stainless, welding temperatures tend to 
accelerate the formation of brittle 
martensite at grain boundaries. It can 
be removed by annealing. The addi- 
tion of titanium inhibits martensite 
formation, makes the welds less brittle. 
Titanium is believed to make welded 
Type 430 stainless less susceptible to 
corrosive attack. 

Soldered joints on any kind of stain- 
less should have solder with at least 50 
percent tin. The action of soldering 
fluxes should be neutralized immedi- 
ately with a 5 percent sodium carbo- 
nate solution followed by copious wa- 
ter rinsing. 


DESIGN INFLUENCES PERFORMANCE 


It is wise to eliminate from design 
all places where residue or foreign mat- 
ter might collect such as crevices and 
sharp inside corners. Small internal 
radii should be eliminated, if possible. 
Inside corners should be filleted, seams 
kept at a minimum, welds ground 
smooth, 

Faying surfaces of joints between 
stainless and other metals should be 
eliminated or insulated. Wood and 
other porous materials absorb process 
chemicals and slowly build up high 
concentrations of corrodents. In the 
restricted oxygen-poor area of a joint 
(especially under gaskets), active cor- 
rosion can proceed easily. 

For example, gaskets or packings 
containing graphitic materials acceler- 
ate such action. Plastics, fiber, or syn- 
thetic products containing asbestos 
should be specified instead. Asphaltum 
or zinc chromate panes should be used 
to separate stainless steel and wood. 

Cleaning will be done more consist- 
ently if workmen find it easy to reach 
all parts of the equipment. To this 
end, filters, screens, valves, etc. should 
be easy to get to and remove. 

A designer planning actual process 
equipment should not count on the 
same kind of behavior in his fabricated 
metal as observed in sample corrosion 
tests. 


MAKE ON-THE-SPOT TESTS 


There is grave doubt amony corro- 
sion specialists as to the real value of 
standard corrosion tests in the specifi- 
cation of stainless steels. They note 
that some stainless steels can always 
be considered satisfactorily resistant to 
certain agents. For these alloys and 
situations there is no problem. 

Then these are some reagents to 
which these alloys are never satisfac- 
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precision-made to your needs... 


BENDIX-FRIEZ 
thermistors 


Maybe your need for these temperature respon- 
sive resistors can be satisfied by a type we carry 
in stock. Maybe you require a specially -developed 
type. In either case you can depend on Bendix- 
Friez to provide precision-made thermistors to 
serve you with maximum efficiency. High stand- 
ards of quality control in manufacture make 
Bendix-Friez Thermistors pre-eminent in their 
field . . . assure you of utimost satisfaction. 


STANDARD TYPES FOR IMMEDIATE DELIVERY 





Size (inches) @ +30°C. @ 0°C. @ —30°C. 
140 x .75 45.0 ohms 86 ohms 194 ohms 








040x1.5 | 12,2500hms | 26,200 ohms | 65,340 ohms 








O18x 15 | 35,000 ohms | 82,290 ohms | 229,600 ohms 




















Write for details. 


FRIEZ INSTRUMENT DIVISION of .. 
1418 Taylor Avenue, BALTIMORE 4, MARYLAND 


Export Sales: Bendix International Division 
72 Fitth Avenue, New York 11, N. Y. 








4 


R: S Waterproof Receptacles, 


, Plugs and Connectors 


...For Dependable Protection Against 4 


MOISTURE - DUST» NON-HAZARDOUS VAPORS 
-— Available in single and multiple gang styles 


Type FDE and FSE Waterproof Multi- 
Circuit Receptacles and Plugs. 5 am- 
peres — 250 volts A.C. or D.C. 2 to 12 
poles — polarized. For Sound and Control 
Applications. 


Type FS and FD Waterproof Recep- 
tacles and Plugs. 10 amperes 250 volts, 
D.C., 440 volts, A.C. and 30 amperes 250 
volts, D.C., 20 amperes 575 volts, A.C. 2, 
3 and 4 poles—polorized. For Power 
TOO Oey” Applications. 


Heavy Duty Waterproof Receptacles and Plugs 


15 to 200 amperes, 250 volts, D.C., 440 and 600 volts, 
A.C. 2, 3 and 4 poles — polarized. 

Polarized plugs cannot be inserted incorrectly. Sealed 
cable grip excludes all dirt and moisture. Ample wiring 
space facilitates servicing and ingppetion. 

Write for Catalog No. 9048-W. 
RUSSELL & STOLL COMPANY, INC, * 125 SARCLAY ST., NEW YORK 7, WN. Y. 


RUSSELL & STOLL 


PRECISION-BUII f FOQUIPMENT SINCE 191 
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torily resistant. Again there is no 
problem. 

But for a great many materials, stain- 
less may sometimes be resistant enough 
for commercial use—at other times 

_ not. This middle group contains the 
| interesting cases. Corrosion resistance 
of stainless is a property of the particu- 
lar type of stainless, the way it is 
fabricated, and the environment in 
which it is being used. A slight change 
in fabrication or (more often) in the 
_ environment can completely invalidate 
_ conclusions based on the original test. 
ge ee Or more strictly, the new conditions 
| THAT'S ALMOST AS FAST AS AN will bear no significant relationship to 
MG those obtaining in the laboratory test. 
ANSUL FIRE EXTINGUISHER! f A practical engineer’s problem, then, 
. a oe becomes one of interpretation. How 
far can the previous tests be used as 
reliable guides? Must each piece of 
apparatus be tested for each particular 
case? 

Fortunately, under given corrosive 
attack there is quite a spread between 
the least and the most resistant grade 
of stainless. If the alloy with the great- 
est corrosion resistance is always speci- 
fied, the likelihood of successful appli- 

p a cation is enhanced, of course. But this 
S88 PAGE 182 _ can be an expensive if not wasteful way 
| of proceeding—especially now when 
there is a definite shortage of nickel- 
bearing alloys of all types. Specially- 
| devised, on-the-spot tests can, there- 
| fore, be valuable and helpful in choos- 
| ing. 

Tests must be devised to expose 
joints and shapes of the same kind as 
those to be used in the actual process. 
Exposure should be under the same 
conditions of temperature (heating 
and cooling) as the final equipment 
and to the same series of corrodents. 
DIAL Placement of the test specimen is 

also important. In some cases the 
EVergreen 7-8100 stainless under examination can be 
used as an actual part of the old oper- 
ating equipment (a pump shaft, or 
the section of a pump line). If this is 
done, however, allowance should be 
tade for interference effects from gal- 
vanic action set up between different 
metals or from corrosion products of 
the materials already being used. 

The charts that are included with 
subsequent articles in this series are 
not such on-the-spot tests. Their virtue 
is that they condense much relevant 
corrosion data and present it in con- 
venient form. They are designed (for 
the most part) for preliminary screen- 
ing only. No reliance should be placed 
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Youu GET IMMEDIATE ATTENTION 
TO YOUR CORROSION PROBLEMS 


from the 


SEATTLE, WASH. 


Nal ANGELES, CALIF. 


FOR FURTHER INFORMATION WRITE 
H. N. HARTWELL & SON, INC. 
BOSTON, MASSACHUSETTS 





Boltaron 6200 is the outstanding corrosion-resistant material 
on the market. It retains the properties of unmodified, rigid, 
unplasticized Polyvinyl-Chloride. 


Our fabricators have been thoroughly trained to make the 
most efficient use of Boltaron 6200. They are fully qualified to 
design and fabricate economical corrosion-resistant Boltaron 
6200 systems. 


Available Forms of Boltaron 6200 
Sheets — Size 30” x 60” (approximately); Thickness 1/32” to 
1”, Rod Stock — (10’ lengths) 4” to 2”. Pipe—(10’ and 20 
lengths) %” to 3”. Fittings — (Standard, threaded I.P.S.) 4” 
to 2”, 


PARTIAL LIST OF USES 


Electroplating Food Processing 
Anodizing Dairy Products Processing 
Dyeing & Bleaching Textile Processing 
Tanning Photographic Processing 
Brewing Industrial Plumbing 


H.N. HARTWELL & SON, INC. 


Industrial Plastics Division * Park Square Building, Boston 16, Mass. 


"CHEMICAL ENGINEERING—April 1953 


MINNEAPOLIS, MINN. 


BYESVILLE, OHI 


FORT WORTH, TEXAS 










6200 


Representative Close to You 












WINSTON-SALE 
KNOXVILLE, TENN. 






























PROPERTIES OF BOLTARON 6200 


Chemical Properties — Outstanding chemical resistance 
to organic and inorganic acids, alkalies, alcohol and 
foodstuffs. Laboratory tests are continuously carried 
on, Specific information available on request. 
Mechanical Properties — Boltaron 6200 is non-toxic, 
may be drawn, formed, molded and machined... and 
can be welded by the hot air method. 


Physical Properties: ASTM Method 


Specific Gravity D792-48T 1.4 
Tensile Strength — psi D638-49T 8500 
Modulus of Elasticity in 

Tension — psi D638-49T 4-5x105 
Flexural Strength —- psi D671-49T 16,000 
Compressive Strength — psi D695-49T 10,000 
Hardness (Rockwell) D785-48T M-60 
Heat Distortion °F — 66 : 

psi (Maximura Useful 

Temperature) D648-45T 165°F 
Coefficient of Linear Expan- 

sion inch/inch/1°C D694-44 6.7x10" 


Thermal Conductivity 

Gal /sec/cm*/°C/cm C-177 4x10~+ 
Specific Heat Cal/gm/°C — Calorific Method .24 
Dielectric Constant @ 1 


megacycle D150-47T 3 
Water Absorption % 24 

hrs. @ 25°C D570-42 05 
Flammability D568-48 Self Ext. 


Boltaron 6200 is manufactured in the United States 

















SURFAMAX 


THE 


Porous 
Stainless Steel 


Filter 
GROWS UP! 


Available 
since 
1948 


0.01 to 15 sq. ft.— Type SMX — 14” to 2” ips 


PALL 


introduced 
in 1951 


10 to 60 sq. ft.— Type W — 1” to 4” ips 


AND 
NOW *e oa 


60 to 720 sq. ft.— Type N — 2 to 8” ips 


Please direct all inquiries to Engineering Dept. 


MICRO METALLIC CORPORATION 


300 
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on such data for specific planning or 
manufacturing purposes. 

Corrosion data are the beginning 
of the evaluation problem, and not 
_the end. They must not be used 

blindly. 


Typical Uses of Various Stainless Steels 
Type Typical Uses 


403 Steam turbine blades 

405 Tower linings, baffles, separa- 
tor towers 

410 Bubble tower parts for petro- 
leum refining, coal handling 
equipment 

414 Beater bars, valve seats 

416 Valve stems, plugs, gates 

420 High spring temper applica- 
tions 


430 Nitric acid storage tanks, 
furnace parts, fan scrolls 

430F Pump shafts, instrument 
parts, valve parts 

431 Products requiring high yield 
point, resistance to shoc 

440A, B,C. Cutting edges, shear blades 

446 Burner baffies, furnace linings 

301 Chutes for abrasive solids 

302 Heat exchangers, towers, 
tanks, pipe 

302B Heaters, heat exchangers 

303 Pumps, valves, instruments, 
fittings 

304 Perforated blow-pit screens, 
heat exchanger tubing, pre- 
heater tubes 
Funnels, utensils, circular 
hoods 


Welding rod; more ductile 
welds for Type 430 


Welding rod for Type 304 


Jacketed, high temperature, 
high pressure reactors, oil re- 
finery still tubes 


Distillation and fractionating 
equipment for producing fatty 
acids, sulfite paper processing 
equipment, fractionating tow- 
ers & internals 


Process equipment involving 
strong acids or chlorinated 
solvents 

Furnace parts in presence of 
corrosive fumes 

Like 302 but where carbide 
precipitation during fabricat- 
ing or service may be harm- 
ful 


BOTH CAST AND WROUGHT FORMS 


Both cast and wrought stainless steel 
will be used for equipment of many 
kinds. The data in these articles are 
based on AISI type numbers for 
wrought stainless steel. 

An accompanying table lists the 
standard Alloy Casting Institute heat 
and corrosion-resistant casting alloys 
that closely resemble standard wrought 
stainless types. While limits on com- 
position are not identical, the corrosion 
resistance displayed by similar alloys 
under similar conditions should corre- 
spond quite closely. Under severe con- 
ditions, this would require, of course, 
that the entire surfaces of castings 
be as smoothly finished as the wrought 
stainless surfaces now used for com- 
parison. 

(Corrosion Forum Continued ) 
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WRITE FOR “BOOKLET SPI-5i” 
which gives useful data and 
specifications on Republic 
ELECTRUNITE Pressure Tubes, 
both carbon and stainless. 


STEEL AND TUBES DIVISION 
Republic Steel Corporation 
203 East 131st Street ¢ Cleveland 8, Ohio 
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In this bent-tube heat exchanger, 
the uniform ductility of Republic 
ELECTRUNITE Tubes assures smooth 
"U” Bends that will not restrict flow. 


---another industry that uses 


REPUBLIC ELECTRUNITE 
Heat Exchanger Tubes 


@ At almost all stages in the production of copolymers, Republic 
ELECTRUNITE Tubes are used in heaters, condensers, and other types of 
heat exchange equipment. 


The ELECTRUNITE process of making carbon and stainless electric-weld 
tubing from uniformly flat steel assures you of tubes that are concentric, 
uniform in wall thickness, and uniform in diameter all around the tube, 
and from end to end. Republic ELECTRUNITE Tubes can be smoothly bent 
even to short radii. Full-normalized treatment makes them uniformly 
ductile for predictable roller-expansion in the tube sheets, 


Specify Republic ELECTRUNITE Heat Exchanger Tubes. Equally economical 
on new equipment or for retubing. 


[REPUBLIC 


ELECTRUNITE 





Hydrochloric acid manufacturing plant with quartz equipment. 


Fused Quartz 


Applications in the CPI, physical and mechanical 
properties, and the cherhical resistance of this material of 


construction. 


JOSEPH GIALANELLA 


Chief Engineer, Amersil Ce., East Newark, N. J. 


Quartz or silica (SiO,), is one of the 
most common of all materials. This 
mineral in its combined and uncom- 
bined states-forms about 60 percent of 
the earth’s crust. 

Pure silicon dioxide is colorless to 
white, and may be crystalline or amor- 
phous. Sand is the most familiar form. 
Pure crystalline quartz is colorless and 
transparent, and is known as rock 
crystal. 

Sand and rock crystals are the raw 
materials used for fabricating articles 
of fused quartz and silica. 

Three types of quartz are manufac- 
tured—clear transparent, opaque and 
translucent. All types possess unique 
properties which make them valuable 
in most cases when extreme thermal, 
chemical, optical and electrical con- 
ditions are encountered. 

Fusing silica sand or rock crystals in 
an electric furnace changes their crys- 
talline formations into an amorphous 
Or nori-crystalline structure heaving 
many unusual characteristics. While 
in this amorphous condition the mate- 
rial can be readily drawn, blown, 
molded or otherwise fabricated in a 
variety of shapes and forms. 

Fused quartz is also available as a 
wool whose fibers average 0.0004 in. 
It is an excellent insulation material 
capable of withstanding temperatures 
up to 3,000 deg. F. 
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APPLICATIONS IN THE CPI 


Quartz lends itself to the following 
uses: 

Ammonia oxidation 

Chiorinating or carbonating re- 
actions with phosgene 

Chlorination of methane 

Distillation of formic, perchloric and 
nitric acids 

Hydrochloric acid cooling and ab- 
sorption plants 

Mercurie chloride manufacture 

Nitric acid condensers 

Preparation of hydrochloric and hy- 
drobromic acids 

Purifying hydrogen from oxygen 

Purifying nitrogen from oxygen 

Sulphuric acid concentrators 


Ratio of Expansion Coefficients 


Fused quartz 

Carbon , 
ei. & ero ere ae ee errr 6 
Porcelain 

Tungsten 

Hard glass 

Tantalum 


te 
Plate & crown glass 
Platinum 
Cast iron 


Quartz possesses the unusual prop- 
erty of providing transparency over 
practically the entire spectrum, afford- 
ing visibility under high temperature 
operating conditions and permitting 
free transmission of ultra-violet light. 
In photo-chemistry, transparent quartz 
apparatus serves many useful purposes 
in the investigation of photochemical 
reactions affected by ultra-violet rays. 


LOW COEFFICIENT OF EXPANSION 


The coefficient of expansion of 
quartz is 0.54 x 10° which gives it a 
remarkable resistance to extreme and 
rapid changes in temperature. Small 
articles may be heated to white heat 
and immersed in cold water without 
damage. 

Larger vessels and pipe also with- 
stand rapidly changing temperatures, 
provided the heating or cooling is ap- 
plied fairly uniformly over their entire 
surfaces. Exothermic reactions can be 
carried out in quartz apparatus with 
perfect safety. When fused silica or 
fused quartz tubes or retorts are used 
for endothermic processes various por- 
tions of the same apparatus may be 
maintained at widely varying tempera- 
tures. 

- Because of their negligible expan- 
sion, quartz products do not alter in 
volume at temperatures reached in use 
of pyrometers, hydrometers, manom- 
eters, etc., or when used at higher 





Addition to Directory of Coatings Manufacturers 


Add the following to the Directory 
of Trade Names and Producers, p. 171 
of the December 1952 report on pro- 


Trade Name 
Fvizeinds 

B Resin 
Chiorclad M 4 


Phenolines 300 & 315 
Phenoline 213 


Furane 

















acne 
Neoprene 
Plocriine 100 


Basic Resia Type 


Fiocrinnted polyvinylidene 


tective coatings (fifteenth materials of 
construction issue). They are products 
of the Carboline Co., St. Louis, Mo. 


Thickness Category* 


Coating 
Coating, mastic 


iene-styrene Coat 
led phenolic 
ed phenolic Mastic 


Mastic lining 


Coating, mastic 

Mastic 

Mastic, lining 
Coating 

Coating 


* Coatings are considered here to be dried films less than 10 mils in thickness, 
mastics between 10 mils and ¥ in., linings over yy in. 
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If you need 
a versatile oxidant... 


investigate 
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* cake stability, cracking, slipping 
or breaking when you use... 
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> SPARKLER 
= HORIZONTAL PLATE 


FILTERS 


The positive stability of the filter cake in Sparkler Horizontal 
Plate Filters gives a consistent uniform quality of filtration 
regardless of variations in pressure or flow interruption, even 
with complete shut down of the filtering operation. 

No fibrous material is required to hold a pre-coat on the 
horizontal plates, Even a very thin pre-coat can be applied and 
a low density cake built up with low pressure filtering resulting 
in a greater flow rate than is possible where pressure is required 
to hold the cake in position. 

Any kind of filter media, paper, cloths, or screens with any 
grade of filter aid can be used with maximum efficiency because 
the —— of cake stability is never a consideration with 
Sparkler Horizontal Plate Filters, 

Fine sharp filtration is obtained right from the start and 
continued up to the end of the filtering cycle. 

The filter cake built up on a Sparkler Horizontal Plate is 
always uniform in thickness and porosity over the entire plate. 
Flow is with gravity, and the filter aid is floated into position 
and distributed evenly over the entire surface. 

This is why users of Sparkler Filters are free from filter 





RING CO., Mundelein, Ill. 
Sporkler International Ltd. 
Dmongreshe 876 
Amsterdam, Holland 
SERVICE REPRESENTATIVES IN PRINCIPAL CITIES 
= Be pre s fhe AL Rae pee 


% geee 1 Ci, BRD Hr CS § 


Mundelein, tll., U.S.A, 


* 
Se ee vs 


Sporkler Western Hemisphere Corp. 


i. 
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| Specific heat ‘ . ? 


| Power factor 0.00023 
| Dielectric strength 410 3.96 
| Resistivity 
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Physical Properties of Quartz 


Clear Fused Translucent 

Property Quartz Fused Quartz 
ific gravity 52 
49 


Units 


Mohs scale 


C88, " 
Tensile strength Ib./in? 


Crushing strength 


Poisson's ratio 0.14 
Modulus of 10.1<10° 


elasticity 
Modulus of shear 4.3108 
Coeffici 0.54106 


0.1 
10.110 
4.3x106 
0.54<10° cm./em./° C. 


0.0025 —cal./sec./ 
em.?/°C. 
eal./°C./gm. 
Measured at 
60 cycles 
Measured at 


conductivity 


Dielectric 
constant 

Dielectric 
loss factor 


0.0009 
10,000 volts, 
° 100 kiloeycles 
0.00023 * me 
Volts/mil 
Ohms/em.* 
at 500 volts 


1X10" 1108 


temperatures in mercury or gas ther- 
mometers or thermostats. In laboratory 
work where special glass or porcelain 
will not stand up, or in many uses 
where metals have been formerly used, 
quartz gives excellent results. 


HEAT RESISTANCE 


Fused quartz has a melting point of 
approximately 1,756 deg. C.; but it 
softens at about 1,670 deg. C. Even 
at the melting point, it is still very 
viscous which makes fabrication into 
various shapes difficult. Special equip- 
ment and technique are employed in 
manufacturing fused quartz products. 

One of the chief advantages of 
quartz products is their ability to with- 
stand temperatures up to 1,500 deg. C. 
for short periods. They can be used 
continuously, regardless of temperature 


| changes, at temperatures up to 1,000 


deg. C. 


CHEMICAL RESISTANCE 


Quartz is chemically inert to prac- 
tically all chemical solvents with the 
exception of two acids and hot alkaline 
solutions. A brief summation of the 
effects of various materials on quartz is 
given below: 

Acids—Organic or inorganic acids 
have no effect on fused quartz. Excep- 
tions are hydrofluoric acid, and phos- 
phoric acid at temperatures above 150 
deg. C. Quartz is attacked at a lesser 
degree by these acids than glass or 
ceramics. 

Halogens—Quartz products are 
highly resistant to the halogens with 
the exception of fluorine. 

Alkalis—Solutions of caustic soda 
and similar alkalis have a slight effect 
on quartz at room temperature but at 


April 1953—Cuemica, ENGINEERING 








Quartz gas burner 


high temperatures the effect is more | 
pronounced. Fused alkalis will attack | 


fused silica rapidly. 


Metals—Most pure molten metals | 


such as lead, copper and iron will not 
attack fused quartz equipment. 


Metal Oxides—Some will attack | 
fused silica or fused quartz articles, | 
forming slag at extremely high tem- | 


peratures. 


Basic Metal Compounds—Will at- | 
tack fused quartz articles rapidly at | 
temperatures approaching the melting 


point of the mixture. 


MECHANICAL STRENGTH 


Transparent fused quartz has an | 
ultimate tensile stress of 4,000 psi. and | 
a compressive (crushing) strength of | 
210,000 psi. Translucent quartz has | 
an ultimate tensile and crushing | 
strength of 1,000 psi. and 140,000 psi. | 


respectively, 


Modulus of elasticity of fused quartz | 
is approximately 10.1 x 10°. Fibers of | 
fused quartz have considerably higher | 
than those | 


ultimate stress values 
articles of larger sections. 


Quartz also possesses great torsional | 
elasticity so that when fibers are | 
twisted through a given angle, they | 
will return to the initial unstressed po- | 
sition after the load has been released. | 
This property makes it valuable for use | 


in some types of instruments. 


The mechanical strength of fused | 


quartz unlike metals increases with 


temperature up to 1,000 deg. C. Above | 
this temperature its strength decreases | 
sharply. For instance at 1,800 deg. F. | 
the bending strength increases 43 per- | 
cent while at 2,200 deg. F. it reduces | 


34 percent. 


Notice ... 


The Corrosion Forum series of corrosion | 
data presentations in chart form will be | 
continued next month. 

The common types of stainless steels | 
will then appear, one each month. These | 
will be followed by the highly-alloyed | 
stainless steels. 





LINEAR * ACCURATE WITHIN 2% » EASILY INSTALLED + OPERATES TO 35,000 PSI 
HANDLES ACIDS, CAUSTICS, SUSPENSIONS: AT HIGH OR LOW TEMPERATURES 
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Since 1929, A.O. Smith has been helping the petroleum, Petro-chemical, chemical and paper industries solve many of their difficult corrosion problems. 


The Ultimate JUDGE is TIME 


term service and satisfactory performance under 
specific corrosion, pressure and temperature 
conditions. 


Smithlined vessels have been in continuous cor- 
rosive service for over 20 years without failure 
of the lining attachment or the vessel itself. 


if you have a corrosion problem, let A. O. Smith 


This history of service is significant. It confirms 
work with you in solving it. Our engineers and 


the findings of our own research laboratories 


and supports the designs of our engineers, that 
closely controlled resistance-welding of stainless 
or other corrosion resistant liners to carbon steel 
vessel walls is the best means of providing long- 


laboratories have an unequalled background of 
experience and data gained from hundreds of 
successful applications of Smithlining. Contact 
our nearest district office. 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 * Houston 2 
Los Angeles 22 ° Midland 5, Texas . New Orleans 
New York 17 * Pittsburgh 19 + San Francisco 4 + Seattle 1 
Tulsa 3 * Washington 6, D. C. 
international Division: Milwaukee 1 


VESSELS - HEAT EXCHANGERS Licensee in Canada: John Inglis Co., Ltd. 
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Belt-training idler 
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Electrochemical plant discharges salt from main Link-Belt belt con- 
veyor to storage tanks with tripper and reversing wing conveyor. 


It’s LINK-BELT’s answer 


for improved belt 
conveyor performance 


B= conveyor efficiency begins with correct anal- 
ysis of overall system requirements. And right 
from the start Link-Belt offers you unique advan- 
tages. Our engineers can apply broad experience to 
your bulk handling problems. 

Working with a complete line of quality com- 
ponents, they can select the belt conveyor equip- 
ment best suited to your exact needs. What's more, 
Link-Belt has a nation-wide engineering organiza- 


ALL TYPES OF ROLLER BEARING IDLERS 


LINK-BELT builds a complete line of belt conveyor components 


Impact-cushioning idler 
45° croughed idler 


20° troughed idler Return idler 


TOTAL ENGINEERING 


tion that will follow through on every detail. This 
includes supplying all related equipment . . . build- 
ing supporting structures and enclosures . . . erect- 
ing the complete job, if desired. 

It’s easy to see why “total engineering” results 
in top belt conveyor performance. For complete 
information, call the Link-Belt office near you today. 


LINK@}BELT — 


BELT CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle, Toronto, Springs (South 
Africa), Sydney (Australia). Sales Offices in Principal Cities. 











COMPLETE 
TERMINAL 
MACHINERY 
















BELT AND MOTOR 
PROPELLED 
TRIPPERS 


5, oe im lhe News Edited by Frances Arne 





Man of the month: 


Eger V. Murphree 


President of Standard Oil Develop- 
ment, he is the 1953 recipient of the Indus- 


trial Research Institute Medal. 


Standard Oil Development’s president, E. V. Murphree, 
is a man with a deep interest in his work. Nevertheless, 
people meeting him at a social function can tell you he was 
pleasant, congenial, and enjoying himself. As they get to 
know him better, they quickly learn of his genuine consid- 
eration of friends and fellow employees. Although he is 
reserved, others do not find it at all difficult to become 
acquainted with him. 

His characteristics and informal attitude have percolated 
down through the company he heads. There is little stand- 
ing-on-ceremony at Standard Oil Development. Most 
employees who come in contact with the president call 
him “Murph.” 

Outside of work, golf is probably one of his chief inter- 
ests. He has compiled a fairly extensive collection of classi- 
cal music recordings and is enthusiastic in his appreciation 
of fine music. 

His one extreme characteristic is the intensity of his 


interest in his work. Most recent recognition of the re- 
sults is the Industrial Research Institute’s Medal which 
honors “outstanding accomplishment in leadership or 
management of industrial research which contributes 
broadly to the development of industry or the public 
welfare.” 

He has maintained close touch with the actual research 
being done in his company. He somehow always manages 
to be present at its research coordination meetings. He 
does this despite the heavy administrative burdens of the 
presidency and his positions as president of the Permanent 
Council of the World Petroleum and a member of the 
advisory committee of AEC. 

Mr. Murphree began his career in science at Kentucky 
University where he majored in chemistry and mathe- 
matics. In addition to his scholastic activities he was voted 
Ali-Southern tackle on the football team and ‘captained the 
team in 1920. Following his graduation from Kentucky in 
1920 he remained another year for graduate work in chem- 
istry and obtained an M.S. degree in 1921. Combining his 
interest in science and football, he next accepted a position 
as physics and math instructor and football coach at an 
Illinois high school. 

The following year he went to MIT where he remained 
until 1924, first as staff assistant and later as research 
associate in the laboratory of applied science. He next 
took a job as chemical engineer with Solvay Process Co. 
By 1926 he was in charge of the chemical engineering divi- 
sion at Solvay and directed and expanded activities of the 
company on studies of distillation, absorption, filtration, 
drying and heat transfer. 

In 1930 Mr. Murphree left Solvay to join Standard 
Oil (New Jersey) as director of a new group organized to 
develop chemical processes utilizing petroleum raw mate- 
rials. Two years later his duties were expanded to include 
all development and research work at Baton Rouge, when 
he was named director of the development and research 
department of the Standard Oil Co. of Louisiana. In 1934 
he was elected vice president and director of Hydro Engi- 
neering and Chemical Co. In 1934, he was transferred to 
New York as manager of development and research for the 
Standard Oil Development Co. In 1937 he was elected 
vice president, in 1946 executive vice president and in 1947 
president. 

Fluid catalytic cracking, 100 octane gasoline, synthetic 
toluene, butadiene and hydrocarbon synthesis, to name 
only a few, are fields which have felt the impact of Mr. 
Murphree’s thinking. 





Clark E. Center. Vice president of 
Carbide and Carbon Chemicals Co. 
in charge of atomic energy work. 
Has been Carbide’s general man- 
ager of atomic energy operations. 


since 1913. 


Joel H. Hildebrand. Winner of the 
1953 Willard Gibbs “Medal of 
ACS’s Chicago section. Professor 
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of chemistry at the University of 
California. A member of the faculty 


Richard C. McCurdy. 
Shell Chemical Corp., New York. 
Has been general manager of the 
Royal Dutch Shell Cos. in Vene- 
zuela. Stanford graduate. 


R. Lindley Murray. Honorary mem- 
ber of the American Institute of 
Chemists. President of Hooker 
Electrochemical Co. 

President of 

Thomas H. Chilton. Chairman of 
the Engineering manpower com- 
mission of the Engineers Joint 
Council. Technical director, engi- 
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Ihe patented Turba-Film 
Evaporator (Luwa Process, 
Switzerland) processes liquids, 
slurries and gases . . . especially 
heat-sensitive or heavy viscous 
materials ... by an advanced- 


For hard-to-process chemicals... 


design, thin-film principle of 
evaporation. It completely 
overcomes the disadvantages 
found in the ordinary falling 
thin-film systems. By creating 
turbulence in the thin film, 
localized overheating is 
prevented; foaming and 
frothing difficulties are 
overcome, and desired 
concentration is achieved in a 
single, few-second pass. And 
where only vapors are wanted, 
tests show distillation up to 99% ! 


The Turba-Film Evaporator 
retains color, potency, odor, 
nutritional and other valuable 
“original” properties. 


continuous evaporation in seconds! 


Maintains high “U” values .. . 
100 to 500. No hydrostatic 
head. No vapor binding. The 





Turba-Film Evaporator is 
compact: easy to clean; easy to 
maintain; easy to change over 
from one product to another. 
You can prove its revolutionary 


RODNEY HUNT MACHINE CO. 
31 Vale Street, Orange, Mass. 





advantages for yourself... 
in our plant or yours. Mail 
this coupon for full details. 
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Please send Free brochure giving details 
of Turba-Film Evaporator 


Company 


Address 


Type of Industry 


[) | want details on your testing program. 
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L | M FE A WIRE CLOTH: FILTER CLOTH Pont de : mia & Co. with 
hom he has been associated si 

FILTER LEAVES - SCREENS + olga ladon essa 


Whether it’s wire or filter cloth, filter leaves, or semi or . T. Fiore. Coordinator of new prod- 

complete peg oe or handling equipment, Multi-Metal uct development and service labora- 

offers you the long experience, research, engineering and j : 

design wnien ene ond precision fabricating facilities to build tories, Givaudan-Delawanna, Inc. 
and its affiliate, Sindar Corp. Joined 


just what you need 
MULTI-METAL MAKES... pegs ag ~s 9 a 
Wire cloth of any mesh, weave and alloy; im charge O the analytical depart- 
by the roll or in fabricated units of any ment. Since 1934, a research asso- 
type and size. ciate. Chemistry graduate of Ford- 
Screens, filter leaves, strainers, sieves, ’ 
dises, pads, baskets, trays, conveyor belts, nam. 
semi-apporatus and complete processing 
equipment. 
Write for Multi-Metal Catalog. It’s packed 
with technical data and project planning aids. 
It’s free. 







































































TTT errr 



































Leaves for 
horizontal 


pressure filter Screen for 


filter plate 


Combination fine 
wire cloth, sheet 


& metal cribbing A. T. Fiore James T. Sheehy 


and flanges 








| James T. Sheehy. New member of the 
* | board of directors, Rayonier Corp. 
Executive vice president since 1951. 
Company history: joined in 1933 
as a pulp tester; mill contro] chem- 





BORROW hi Mi K } | ist, assistant chief chemist, chief 
f is ixer ett é ececos | chemist, assistant plant manager; 


plant manager of the company’s 


4 & Fernandina, Fla., division. Chem- 
noon. Gnd test it in Ze plant Pe ous os 


University of Washington. 


TA-RA SEE FOR YOURSELF HOW THE 4-WAY VERSATILITY ; 
OF THIS PRECISION MIXER CAN SAVE YOU MONEY s. D. Kirkpatrick. Elected chairman 
= ; |. of AEC’s advisory committee on in- 


Why guess when you buy mixing dustrial information. Has served 
equipment? Test first ...and be | as chairman of the group since it 
sure! Borrow one of our versatile a ; Re 
. was established in 1949, havin 
MODEL TA-RA Stainless Steel | Diy 
Steam Jacketed Agitator Seite for a | been appointed originally by the 
reasonable me except ’ , re rec} 
freight from and to Chicago of mo AEC general manager. Vice presi- 
s' on en experiment on your McGraw-Hi ; 
pwaprecsaabia, Geb eunotly whet aneet dent of the McGraw Hill Book Co.; 
you need and what equipment is re uired editorial director of Chemical 
to do your work perfectly. DEL F ‘ ts 2 7: 
TA-RA, is a special combination of our Engineering and Chemical Week. 
Model TA “Twin Shaft and our Single 
Shaft RA Model. Has variable speed 


steam ay Pt bie oae fm | Robert M. Burns. To receive the 1953 
excellence eve nd of mixin ills ; , , 

ms yay 3 - ing” to 5%. ~ & 5 Willis Rodney Whitney Award of 
ee Ee ee Sa one the National Assn. of Corrosion 


the equipment you det: ne ac- reap se é i 
Gurately what gives best results. It’s Engineers. Chemical coordinator 
great plan. Write for details now. . ° 

and director of chemical and metal- 
lurgical research for Bell Telephone 
Laboratories at Murray Hill, N. J. 
Joined the Laboratories upon their 
organization in 1925. 





| A. C, Hobbie. Manager of the Coro 
4555 W. Armita Be e Ave. a HICAGO 39, | na Chemical Div., Pittsburgh Plate 
30 CHURCH ST 120 MARKET ST Glass Co. Has been manager of 
NEW YORK 7 er Lie eee SAN FRANCISCO 11 the division’s micronized products 
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SHAFT DOWN 


Matching high quality with distinctive de 
sign, these Philadelphia units offer a com 
bination of construction features not found in 
any other worm gear reducer. Indicative of 
these unusual advantages is the famous ‘dry 
well” construction of the shaft-downward 
type. This feature completely eliminates the 
necessity of depending on a stuffing box or 
oil seal to prevent oil dripping down the shaft. 

Send for our 88 page Worm Reducer Cat 
alog .-. . it gives complete descriptive, or 
dering and installation data., ; 


Gear Works. inc. 
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Philadelphia 


NEW YORK * PITTSBURGH * CHICAGO + HOUSTON ° LYNCHBURG, 





Industrial Gears and Speed Reducers 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 





LimiTorque Valve Controls 


VA. 





Twelve large 

60 chomber filter 

Presses in a beet sugar 

x mill. Total filtering crea— 

P 11,000 sq. ft. Filtration at 

high capacity even when some 
units ore being cleaned. 


@ Are lowest in cost per sq. ft. of filtering area 

@ Filter any material, even thick or viscous 

@ Recover solids, reasonably dry, firm, easy to handle 
@ Wash, extract, thicken, steam out, melt, redissolve 
@ Operate at any pressure or temperature 

@ Clarify, bleach, decolorize, deodorize, germproof 

® May be made of any metal, wood, rubber, plastic 


Can you ask for more? Get ALL the facts. 
Get them straight. Get the new Shriver Catalog. 


T. SHRIVER & COMPANY, Inc., 802 Hamilton Street, Harrison, N. J. 








Nicholson Steam Traps Require 


NO CHANGE of VALVE 
or SEAT, 0 to 250 Lbs. 


Nicholson steam traps save the time and trouble of adjusting valves 
for varying pressures. This feature substantially speeds production and 
maintenance. Made of hardened stainless steel, the valve is extra 
large, resulting in from 2 to 6 times average ‘drainage capacity. 





Both valve and seat are renewable. The fast action of Nicholson traps 
prevents waterlogging. Installations have 

frequently increased production of cooking 

kettles, for example, as much as 30%. Elimi- 

nate “cold blow” in unit heaters. 5 types for 

every application. Size 4%” 

to 2”; press. to 250 Ibs. 


a 
BULLETIN 152 


206 Oregon St. 
Wilkes-Barre,Pa. 














TRAPS -VALVES 


‘FLOATS 
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department at Moorestown, N. J. 
Joined the company in 1949. Pre- 
viously affliated for ten years with 
the International Pulverizing Corp. 
as chief engineer and plant manager 
and for a two-year period with Dis- 
tillation Products, Inc., as chief 
designer. 


Hugh A. Neal. Manager of the new 
petrochemical division of Air Prod- 
ucts, Inc. Has been in the field of 
tonnage oxygen and oxidation of 
light hydrocarbons for the past sev- 
eral years. Graduate of Oklahoma 
University. 


Hugh A. Neal C. H. Kollenberg 

C. H. Kollenberg. Assistant head, 
technical service division of Bay- 
town, Texas refinery, Humble Oil 
& Refining Co. For the past eight 
years he has been a section head 
specializing in cracking, hydro- 
forming, treating, operation anal- 
ysis and utilities at different times. 
Doctorate in chemical engineering 
from the University of Texas. 


John B. Merrill. Vice president in 
charge of metallurgical and chemi- 
cal operations, Sylvania Electric 
Products Inc., New York. Has been 
a vice president since 1951. Joined 
the organization in 1941. 


James S. Walker. Manager of tech- 
nical service, Hooker Electrochemi- 
cal Co. Has been technical service 
supervisor since 1950. With the 
company since 1940. 


K. O. Schlentner. From assistant 
manager-research to manager-heat- 
ing research, National Radiator Co. 
Came to the company in 1946 as 
a metallurgist and chemist. Doc- 
torate from the University of Ili- 
nois. 


M. W. Gaylord. Assistant manager, 
research administration section, re- 
search department, Koppers Co. 
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Since 1949, production manager of 
the gas and coke division. Joined 
Koppers in 1939 as a cadet engineer 
at the company’s St. Paul, Minn., 
plant. 





Robert Jenness. Recipient of the 
Borden Award presented by ACS 
for his outstanding research on non- 
fat dry milk products. Associate 
professor of agricultural biochemis- 

try at the University of Minnesota. 


William F. Talbot. Vice president of 
the Rubberset Co., Newark, N. J. 
Continues in charge of the com- 
pany’s plastic products division and 
as director of its research and de- 
velopment program. Until 1952 he 
was in charge of a group of scientists 
engaged in large scale field testing 
of chemical, bacteriological and 
radiological weapons for the Chemi- 
cal Corps of the Army. 


William Rostoker. Senior metallur- 
gist, Armour Research Foundation, 


Illinois Institute of Technology. | 


Joined the foundation in 1951. 
Previously a lecturer at the Univer- 
sity of Birmingham, Birmingham, 
England. 


P. H. Groggins. 
consultant, administrative office for 


the chemical divisions of Food | 


Machinery and Chemical Corp. 


Recently retired from a 26-year term | 
of service in the employ of the gov- | 


ernment where he had long been 
connected with the department of 
agriculture and, more recently with 
NPA. 


William G. Christy. Has opened an | 


office as consulting engineer at 34 
Park Row, New York. Has been 
director of New York’s bureau of 
smoke control since 1950. 


Ray E. Heiks. Supervisor of Battelle 
Institute’s solid-state chemistry 
laboratories. Has been on the Bat- 
telle staff for ten years. 


. Rae Stirrat. Manager of the newly- 
established marketing research and 
product planning section of General 
Electric’s chemical division. In 
charge of product planning activi- 
ties since 1951. Came to the com- 
pany in 1943 as a chemist in the 
new products development labora- 

tory. Previously with Standard Oil 

of New Jersey. (Continued) 
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18 YEARS 
OF TOUGH 
VENTING HAS 



















Transite Industrial Vent Pipe is 
known to many users for its excep- 
tionally long service life. In lines 
where aggressive gases, fumes and 
vapors are present, it has proved it- 
self time and time again. Maximum 
corrosion resistance is imparted to 
asbestos, cement and silica during 
manufacture which includes a spe- 
cial Johns-Manville steam curing 
process, Transite has paid for itself, 
sometimes over and over again, on 
many installations. 

In addition, Transite Industrial 
Vent Pipe cannot rust. It needs no 


painting or other protective treat- . 


ment. It has been used as ducts, vents 
or stacks for 15 to 20 years and 
longer . . . remaining in excellent 





PROVED... 





























TRANSITE™ 
INDUSTRIAL a PIE 


lasts longer 





condition . . . outlasting other ma- 
terial by a wide margin. (Transite 
has served the factory shown above 
for 18 years.) 

Transite is light in weight and 
easy to handie. It can be cut and 
drilled with ordinary tools. It comes 
in a complete range of sizes up to 
36” in diameter. A full line of cor- 
rosion-resistant Transite fittings 
makes it adaptable to practically any 
job requirement. 

7 LA 5 
For further details on Transite Pipe 
for your venting problems, simply 
fill out and mail the coupon to 
Johns-Manville, Box 60, New York 
16, N. Y. In Canada: 199 Bay Street, 
Toronto 1, Ontario. 


*Transite is a registered Johns-Manville trade mark 


i 


Johns-Manville 


TRANSITE 


Talelthiiale Lae Acta 


PIPE 












Johns-Manville 
Box 60, New York 16, N. Y. 


Gentlemen: For facts about longer- 
lasting vent pipe, please send me 
Data Sheet Series DS-336, 


Name 


Address 





















CIRCULAR 
BOTTOM 


Polyethylene. 
DRUM LINERS 


» New low cost 


- « Material easier to get out 


. - Eliminate stress and strain on liner of the drum 


and seams 
- Are easier to insert 


.. + Eliminate pinch-points and pin-holes 


«+» Eliminate mandril 
«+ + MEHL Liners fit better 
«++ Last longer 


FREE BOOKLET ... describes uses and advantages of MEHL Polyethylene 
Plastic Drum and Carton Liners which save container costs, packing costs, 
tare weight charges, wasted material and salvage costs in the shipment of 
all sorts of liquids, semi-liquids and solids... write for your copy today. 
Also request “Guide to Military Packaging.” 


MEHL MANUFACTURING CO. 


Reading Read and Florence Cincinneti 2, Ohie 





HEAT EXCHANGERS 


7 Sines Maximum Cooling 


© Efficient 

e Lightweight 
e Compact 

e Rugged 


Young Heat Exchangers provide rape 
mum cooling at minimum cost. 

designed for any kind of fluid to Auid 
cooling for a variety of chemical and 
Process applications under maximum op- 
erating pressure of 75 psi and tempera- 
tures up to 300° F. 

Manufactured in a complete range of 
sizes, single and multi-pass, fixed tube 
and removable tube bundle, the units are 
built of ferrous or non-ferrous metals. 
Write for Catalogs 1049 and 1149. 


314 











Design Features 


1. Smooth inlet and outlet flow bonnet. 
2. Light and strong die-formed header. 
3. Engineered baffle-spacing. 

4. Precision parts prevent by-pissing. 
5. Non-ferrous shell and tube bundle. 
6. For vertical or horizontal mounting. 








aod 
YOUNG raviaror co. 


Heat Transfer Products for Automotive and Industrial 
Applications. Heating, ‘Cooling and Air Conditioning 
Producte for Home and Industry 
Dept. 313-D « INE, WISCONSIN 
Factories ot kucine, Wi! in ond Mattoon, Iilinois 





NAMES IN THE News, cont. . . 


Hans Beller. Manager of the recently 
established process engineering de- 
partment and semi-works of the 
Grasselli plant of General Aniline 
& Film Corp., Linden, N. J. For- 
merly manager of the special prod- 
ucts and sulphur codors-textiles 
auxiliaries area, he was technical 
director of the new fields depart- 
ment. Joined the company in 1941. 
Other company employees trans- 
ferred to administrative posts in the 
new department: Walter N. Alex- 
ander, supervisor, planning section; 
Frederick Grosser, supervisor, lab- 
oratories section; Robert M. Ver- 
burg, supervisor, semi-works; Clyde 
McKinley, superintendent, process 
engineering section; Charles F. 
Montross supervisor of the process 
evaluation group of the process en- 
gineering section; Herman H. Tie- 
demann, supervisor of the develop- 
ment group in the process engi- 
neering section. 


Hans Beller Raymond A. Swain 


Raymond A. Swain. Manager of the 
Kankakee, IIl., plant of American- 
Marietta Co., Chicago. For the past 
six’ years, director of research and 
general superintendent, Patterson- 
Sargent Co. Before that he was in 
charge of the synthetic resin and 
varnish development laboratories of 
the Interchemical Corp. Studied 
chemical engineering at the uni- 
versities of Cincinnati, Chicago and 
at Yale. 


Louis S. Deitz, Jr. Technical advisor 
to the Climax Molybdenum Co., 
New York. For the past 23 years, 
development and works engineer 
for Western Electric and its affili- 
ate, Nassau Smelting & Refining 
Co. 


Alvin H. Ross. Assistant to the vice 
president and general manager of 
Climax Uranium Co., New York. 
Has been manager of refining op- 
erations for Elorado Mining & 
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A new synthetic treasure 


where Spain once fought for gold 


IN PERU, gold ruled the economy 
when the Spanish conquerors first came. 
But today, new chemical products are 
important factors in the country’s 
prosperity. 

And when an enterprising Peruvian 
recently decided to construct the coun- 
try’s first detergent plant, he came to 
Pfaudler for process engineering assist- 
ance and equipment that could be built 
to standardized designs. 

Here are four reasons why he chose 
Pfaudler. They may interest you in con- 
nection with some problems of your own. 


1. OVER-ALL ENGINEERING — Pfaud- 


ler’s long experience in working on such 


Pfaudier 


SOLID OR CLAD STAINLESS STREL + 


GLASSED STEEL + HASTELLOY - 
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ALUMINUM * 


problems as pressure requirements, heat 
transfer and agitation helps you get 
many customized features at the price of 
standard equipment. 


2. ALLOY SELECTION—To assure 
maximum service life, Pfaudler selects 
each material to meet the individual re- 
quirements of your installation. Pfaudler 
offers a complete range of alloys and 
finishes. 


3. ENGINEERED AGITATION— 
Whether your process involves gas ab- 
sorption, emulsification or suspension of 
solids—Pfaudler has developed formulae 


CARBON STEEL * 


and equipment to take the guesswork 
out of solving agitation problems, 


4. PROCESS KNOW-HOW— Pfaudler 
has specialized in the fabrication of 
chemical and food processing equipment 
for 65 years. And Pfaudler process engi- 
neers are always prepared to help you 
with any phase of your equipment prob- 
lems—including design, construction, 
installation and operation. 

For full details on Pfaudler standard 
and custom built alloy processing equip- 
ment, ask for Bulletin 893. It contains 
much useful information that you may 
frequently find valuable to have on 
hand. Write for your copy today. 


THE PFAUDLER CO. 
ROCHESTER 3, N. Y. 


Engineers and fabricators of 
corrosion resistant process equipment 


NICKEL * INCONEL * MONEL 
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Refining Ltd. With the company 

since 1939 engaged in research, 

> ANN UNCIATOR process development and the refin- 

ing of radioactive ores. Chemical en- 

TA SYSTEMS gineering graduate of Queens Uni- 
versity. 


f l t C { 0 fl d | Wilfred Gains. Project engineer, en- 


+ - Sage . gineering division, Vulcan Copper 
ake f p X h t y W | f h & Supply Co. To be engaged in 
ees ; the design and construction of high 

. pressure synthesis plants. Has been 


S He 1! S t if i M1) ep tl t- associated with Chemical Construc- 


tion Corp., New York, for the past 


pe - 12 years. New devel ; 
| i yp Pp a constru ction Since wk, Velen: Aa ees 
: ES : . son. Formerly with the research and 


development department of Col- 


Built-in flexibility of PANALARM “50° al gate-Palmolive-Peet Co. 


ows simple hanae-over to any operating 
sequence as -quired by present or future 
PYvatethitelaL Ar a foLmmials felaal: time PAN 
ALARM ) Telideleltl asia slch, Mr lAbdie itil al 


type annunciator construction fefeletials 





the long-term dependability of the 





Wilfred Gains Allan Hokanson 
5) 4 ‘) ' 9 . ; 


Charles R. Bragdon. Consulting 
chemical engineer in Larchmont, 
N. Y., specializing in work relating 
to the organic surface coating in- 
dustries. Recently retired from 
Interchemical Corp. after more than 
37 years’ service with it and its 
predecessor, the Ault and Wiborg 


Co. 


5 RRS SS SRS 
ye 


| Edward A. Mihok. New member of 
the research staff of Timber Engi- 
neering Co., Washington, D. C. 
Has been engaged in forest research 
for the U.S. Forest Service. 


| Aubrey R. McKinney. Group leader 
| of physical chemistry, Chemstrand 
Corp. Previous employers: Na- 
tional Aniline Div., Magnolia Petro- 
YSTEMS, | leum Co., Dallas Laboratories, 
as male depres Nay | Americar: Bemberg Corp. Doctor- 
Oe ge aul tag: ibyeten | ate in chemistry from Texas Uni- 

‘ ei, | versity. 





| Norris Boehmer. Project chemical en- 
| gineer of Monsanto’s organic chemi- 
cals division engineering depart- 
ment in St. Louis. Has been 
production superintendent at the 
company’s Nitro, W. Va., plant. 
His successor: Walter J. Meyer 


SEND FOR COMPLETE 40-PAGE MANUAL 


PA 


6 


NALARM PRODUCTS, INC 


2 No R iway. Ch 10 





who has been a general superin- 


tendent at the John F. Queeny | 
plant. New Queeny superintendent; | 


Robert E. Soden who has been area 
supervisor at Nitro. 


Robert Johnson. Technical supervi- 
sor, intermediates area at the Chem- 
strand Corp. nylon manufacturing 
and processing facilities now 
under construction at Pensacola, 


Fla. Previous jobs: senior research | 
fellow at Mellon Institute for 11 | 
years; researcher for Du Pont; pro- 


fessor at the University of Illinois. 


M. J. Blish. Recipient of the Univer- | 
sity of Minnesota’s outstanding | 
achievement award. Supervisor of | 
organic and biochemical research | 
for International Minerals & Chemi- | 


cal Corp. 


Thomas D. Bolt. New staff member 
of the research and development | 
department, Godfrey L. Cabot, | 
Inc., Boston. Formerly with Gates | 


Rubber Co. 


Justo Bravo. To work in the inorganic | 
research department at Wyandotte | 


Chemicals Corp., Wyandotte, 


Mich. Doctorate from Kansas Uni- | 


versity. 


James O. Harris. Research group 
leader at the Nitro, W. Va., labora- 
tory of Monsanto’s organic chemi- 
cals division. Has been a research 
chemist there since 1950. Joined 
the company’s phosphate division 
in 1943. Doctorate from the Uni- 
versity of ‘Tennessee. 


Richard Creasy. Assistant chief engi- 
neer for Virginia-Carolina Chemi- 


cal Co. at Nichols, Fla., where the | 


company is designing and construct- 


ing a new plant to mine and process _ | 
phosphate. Formerly chief engineer | 


of Georgia Iron Works. 


H. A. Swen. Vice president and man- 


ager of Texas Gulf Sulphur Co. | 


Joine'l the engineering department 
of the company in 1919 and since 
1942 has been assistant general 
manager. 


D. Y. Miller. New member of the | 
market development department, | 


textile division, Celanese Corp. of 
America. Has been engaged in 
technical control work in the com- 
pany’s New York office since 1945. 


CuemicaL Encingeertnc—April 1953 








AMMUNITION 


Photomicrograph of Nalcite HCR 


ION EXCHANGE 
MATERIALS 


NALCO ton Exchange Materials are 

excellent ammunition for an idea man 

looking for process shortcuts. Metal and 
acid removal or recovery, purification, softening or demineral- 
ization processes can make full use of the modern techniques 
possible with these stable, uniform products .. . 


Nalcite HCR — CATION EXCHANGE RESIN 

e Styrene type, spherical form e Capacities of 30,000 grains 

per cubic foot, and higher e Full operating efficiency at 

temperatures to 250°F. e Either salt or acid regeneration 
e Efficient performance over the entire pH range 


Nalcite SAR — STRONGLY BASIC ANION EXCHANGE RESIN 
e Removes all acids, including carbonic and silicic e Spherical 
particles, 99% retained on 20 to 40 mesh screens e Insoluble 
in water, aromatic and aliphatic hydrocarbons, non-oxidizing 
acids and bases e pH operating range from 2.0 to 10.0 


Nalcite WBR — WEAKLY BASIC ANION EXCHANGE RESIN 
e High-capacity removal of stronger acids e Polyamine- 
polystyrene resin in spherical form e High chemical stability 


Write for full technical data on Nalcite Resins 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place Chicago 38, Illinois 
Canadian inquiries should be addressed to Alchem Limited, 
Burlington, Ontario 





PRODUCT ..- When you use Nalcite resins, you take 
advantage of Nalco’s long and broad experience in water and 
process technology. 
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TECH ae Porr 
CKWituia 
MS 


“1 REPonr 


If your job involves color formulation and the selection of 
pigments, you'll welcome the useful information contained in these 
handy technical reports. They've been prepared by Williams to 
make it easier for you to quickly select a pigment having chemical and 
physical properties which hit your color specifications “on the 
head”. Each report describes the origin of the pigment, how it is made, 
its chemical and physical properties, and its applications. The 
reports cover Pure Red Iron Oxides, Pure Yellow Iron Oxides, 
Chromium Oxides, Venetian Reds, Siennas and Umbers, Metallic 
Browns and others. Write today for your complete set. Address 


Department 3, C. K. Williams & Co., Easton, Pennsylvania. 


WILLIAMS 


oe) Se) te ae 
Cc. K. WILLIAMS & CO. 


Best St. Lovis, Hl. @ Easton, Pa. e Emeryville, Cal. 


108 Shades and Types of lron Oxide Pigments 
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NAMES IN THE News, cont. . . 


Joined Celanese in 1938 as a mem- 
ber of its research and development 
staff at its Cumberland, Md., plant. 
Graduate of Lehigh. 


Jack H. Waggoner. Technical assist- 
ant to the general manager, Pitts- 
burgh Plate Glass Co’s fiber glass 
division. Has been technical as- 
sistant to the executive vice presi- 
dent of Owen-Coming Fiberglas 
Corp. Studied at the universities of 
Kansas and Pittsburgh and MIT. 


Jack H. Waggoner Henry P. Wickham 


Henry P. Wickham. To manage the 
expanded operating division of M. 
W. Kellogg Co. Long associated 
with Kellogg’s fluid catalytic proc- 
essing developments. New man- 
ager of the company’s project en- 
gineering department: R. V. 
Becknell, formerly a project man- 
ager. New associate manager: O. G. 
Melchior who has been a project 
manager. 


Reginald J. S. Pigott. President of the 
Engineers Joint Council. Consult- 
ant to the Gulf Research and De- 
velopment Co.; recently retired as 
chief engineer, director of engineer- 
ing division of the Gulf company 
in charge of engineering research. 
Former president of ASME. 


Leo Brewer. Recipient of the 1953 
Leo Hendrik Baekeland Award of 
ACS’s north Jersey section. Associ- 
ate professor of chemistry in the 
University of California Radiation 
Laboratory; consultant to the AEC, 
Before joining the California faculty 
in 1946 he served as a chemist on 
the atomic bomb project for three 
years. 


O. M. Walstad. Plant manager, At- 
las, Mo., plant of Thurston Chemi- 
cal Co. of Joplin, Mo. Formerly 
served as production superintendent 





for all company plants. New 
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Republic Differential Transmitter 
with cover removed. 


Spells Pius rinvondali 


The Republic Pneumatic Transmitter combines 
machine ruggedness with instrument precision 

to provide matchless performance in measuring 
flow, level, pressure or density of a wide 
variety fluids. By any or all of the following 
points, the Republic challenges comparison: 


ACCURACY of the Republic force-balance principle 
is higher than can be consistently secured and 
maintained with any other method. 1/2 of 1% 
guaranteed. 


TEMPERATURE variations of ambient atmosphere have 
negligible effect on the accuracy of the Republic 
transmitter. 


CHANGES IN AIR SUPPLY PRESSURE do not affect 
the accuracy of a Republic transmitter to any sig- 
nificant extent. A 5 psi change produces an error 
of less than 1/10%. 


CHANGES IN LINE PRESSWRE—Republic differential 
transmitters are not affected by variations in line 
pressure. A patented and exclusive simple adjust- 
ment assures this protection. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts, for a full scale 
change, no appreciable hysteresis results from 
reversal of direction of measurement change. 


VIBRATION of any normal frequency has no effect on 
the Republic transmitter. 


LEVELING—Since all parts are balanced, and no liquid 
is used for calibration, Republic transmitters need 
not be leveled exactly, and may be adjusted for 
installation in any position. 


FOR TWELVE YEARS Republic Pneumatic Transmitters 
have delivered unmatched performance in every 
type of installation. Complete details of design and 
operation, plus numerous application suggestions 
are combined in Data Book, 1002. Send for your 
copy, today. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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to depend on ANTI-CORROSIVE 
for fast, dependable service on 
all types of stainless steel fas- 
tenings. Draw on our IN STOCK 
inventory of more than 7,000 
items and sizes and a produc- 
tion capacity geared to produce 
precision fastenings in large or 
small quantities, from huge 74” 
hexagon head bolts to tiny 
#0-80 machine screw nuts. 


Write for Catalog 53D today. 





NAMES IN THE News, cont. . . 


superintendent of the chemical sec- 
tion at the Atlas plant: James A. 
Doyle who was formerly with 
Mathieson Chemical Co. New as- 
sistant superintendent for the 
chemical section at the Atlas plant: 
Bert W. Crow who has been with 
Standard Oil. 


Walter W. Ethier, Jr. Assistant direc- 
tor of Pittsburgh Plate Glass Co.’s 
paint and brush division at Newark, 
N. J. Started with the company in 
the technical department of the 
firm’s paint plant in 1939. 


F, W. Kavanagh. Manager of petro- 
leum products research, develop- 
ment and technical services division 
at the Richmond, Calif., labora- 
tories of California Research Corp. 


Dudley Tower. Manager of operations 
for Union Oil Co. of Califérnia in 
its Gulf division with headquarters 
in Houston, has been elected a vice 
president. 


Theodore F. Thorsberg. Representa- 
tive of Dow Chemical Co. in Ar- 
gentina. Has been assistant director 
of the company’s main laboratory 
at Midland since 1948. Joined the 


company in 1929 as a chemist. 
Studied at the University of Michi- 


gan. 


Donald A. Krummel. A new member 
of the research staff of Miner 
Laboratories, Chicago. Formerly 
with Glidden Co. Other new mem- 
bers: Ezra H. Bitcover, formerly 
with Lindsay Chemical Co.; Abra- 
ham Ravwve, formerly with the IIli- 
nois Institute of Technology. 


R. C. Conn. Departmental technical 
director in charge of textile resins 
process development and chairman 
of the technical committee of tex- 
tile resins, Calco Chemical Divi- 
sion. Studied at West Virginia and 
New York universities. 


Everette M. Burdick. Director of 
laboratories, American Chlorophyll 
Div., Strong Cobb & Co. Joined 
the company in 1952. Previously 
research chemist for the Dept. of 
Agriculture and earlier director of 
research, Texsun Citrus Exchange. 
New chief of the division’s control 
department: Neil C. Spencer. Pre- 
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viously with the research depart- 
ment of the United States Finishing 
Co., Providence. 


R. V. Shankland. Senior research as- | 


sociate in the research department 
at the Whiting, Ind., laboratory of 
Standard Oil Co. (Indiana). His 
successor as section leader on cata- 
lyst research and development: G. 
M. Webb. 


George A. Harrington. 


development activities prior to 
which he was with Socony Vacuum 
Oil Co.’s chemical products divi- 
sion. 


G. G. Crewson. From chief engineer 
to director of engineering, Buffalo 


Electro-Chemical Co. His succes- | 


sor: J. N. Vermilya. 


Henry Ruegg. Chairman of the board, | 


Ultra Chemical Works, Inc., Pater- 
son, N. J. 
manager in charge of operations. 


New company president: William | 
H. Spuhler who maintains his post | 
of general sales manager. New | 
treasurer and_ secretary: Albert | 
Sharphouse who continues as tech- | 


nical director of the company. 


OBITUARIES 


Charles H. Herty, Jr., 56, assistant to | 
the vice president of Bethlehem | 
Steel Co.’s steel division, died Janu- | 
ary 17. He had been with Bethle- | 
hem since 1937 and became widely | 
known during World War II for | 
his work on: the conservation of | 
manganese and other raw materials | 





Market re- | 
search director, Indoil Chemical | 
Co., Chicago. Formerly associated | 
with Mallinckrodt Chemical Works’ | 


Continues as general | 


T’S NEW! 


... the SERIES 12 Dust Collector 


Areorurn 


“OnThe Job" 


| a-- 


AEROTURN is proud to 
Dust Collector, the result of 


announce its NEW series 12 
eight years of intensive re- 


search and successful application in more than 40 indus- 
tries. Produced under Hersey Patent Rights and pioneered 
by the Turner and Haws Engineering Co., Inc. of Boston, 


AEROTURN is industry's most 
advanced, automatic, §self- 
cleaning dust collector. A 
high volume air cleaning rate 
at a substantial, dollar-saving 
economy is produced by 
AEROTURN'S fully autcmatic, 
pressure regulated, reverse- 
air-jet cleaning operation. 


NEW Series 12 features in- 
clude: 


%& Standard 12” diameter 
felt filter bags. 


%& Completely new designed 
cast aluminum blow ring 
carrier assembly. 


¥%& Improved automatic, self- 
adjusting blow rings. 


¥%& Overall reduction in size 
of collector unit. 


¥%& Standardized overall de-: 
sign featuring pre-assem- 
bled units for reduced 
installation time and costs. 


Whatever your dust col- 
lection problem, including 
reclamation of filtered ma- 


terial, you'll find that an AEROTURN Dust Collector will meet 
your needs successfully and economically. To learn more about 
the NEW Series 12 Collector, simply fill in the coupon below 
and mail, or a T & H Representative will call at your request. 


of steelmaking. 


Sherman B. Townsend, 88, founder 
of W. B. McVicker Co., Brooklyn, 
died January 24. 


Paul W. Prutzman, 76, manager of 
patents for General Petroleum from 
1928 until his retirement in 1945, 
died in Los Angeles January 28. 





a 
k 
HAWS 


Engineering Co., Inc. 
87 Gardner St. 


died at Corvallis, Ore., February Boston City. 


1. He headed the chemistry depart- State 


[] Please send me a copy of your 
Series 12 Brochure 


John Fulton, 83, professor emeritus of CI Hove Representative Call 


chemistry at Oregon State College 
and a member of the faculty 47 
years before retirement in 1940, 


Name. 
Address. 

















ment for 33 years. | (Continued) | 
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Industrial Notes 


NEW COMPANIES 


Sheffield Chemical Co., Norwich, 
N. Y., to make products for use by 
the chemical, pharmaceutical, food 
and other industries. It is a subsidi- 
ary of National Dairy Products 
Corp. 





Gustave M. Goldsmith, Cincinnati, 
to do consulting in the field of 
structural engineering, plant layout 
and all phases of small equipment 
design. 


Pall Filtration Cos., Glen Cove, N. Y., 
to provide industry with engineer- 
ing, production and research serv- 
ices in the fields of filtration and 
porous media. 


Sterwin Chemical of Canada Ltd., 
Windsor, Ont., to serve more effi- 
ciently and economically the ex- 
panding business in Canada of the 
parent company, Sterling Drug Inc. 


Hammond & Litell, New York, to 
serve as patent attorneys and solici- 
tors of United States and foreign 
patents and trademarks. : 


Baker-Lull Corp. to produce heavy- 
duty industrial lift trucks and other 
material handling equipment. The 
new company is a subsidiary of 
Baker-Raulang Co., Cleveland. It 
was formed as a result of the pur- 
chase of the former Lull Mfg., 
Minneapolis, by Baker-Raulang. 


Stracho Engineering Corp., Shreve- 
port, La., to serve the petroleum, 
power, chemical and allied indus- 
tries in process piping and welding. 


J. D. Gould Co., Indianapolis, to 
manufacture electrically operated 
valves, 


Propel Chemicals, Inc., New York, to 
offer tested formulations to fillers 
and marketers in the field of aerosol 
products. 


Arapahoe Special Products, Inc., 
Boulder, Colo., to take over from 
the parent company, Arapahoe 
Chemicals, Inc. the operation, 
production and sale of all hazardous 
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processes and materials such as 
Grignard reagents and custom 
manufacturing via the Grignard 
reaction, and similar work involving 
highly volatile solvents. 


Molded Fiberglass Tray Co., Lines- 
ville, Pa., to specialize in the pro- 
duction of trays for the chemical 
industry. 


Barnebey-Cheney Co., Columbus, 
Ohio, to manufacture activated car- 
bons, to design and build complete 
plants for the recovery of volatile 
organic solvents, to offer a standard 
line of units for the removal of 
odors from air. The new company is 
the result of the combination of the 
activities of the Barnebey-Cheney 
Engineering Co. and the American 


Solvent Recovery Corp. 


Imperial Chemical Industries Ltd. in 
conjunction with the Visking Corp. 
of Chicago are proposing to form a 
joint company in Great Britain to 
manufacture polythene film. No 
decision has as yet been reached 
either on the location of the plant 
or on the amount of capital in- 
volved. 


Flek Corp., Los Angeles, to specialize 
in the molding of Kel-F plastic 
parts. 


Consolidated Vacuum Corp. to manu- 
facture high vacuum equipment 
and complete high vacuum systems 
as well as the complementary line 
of valves, gages, pumps and pump 
oil, A subsidiary of Consolidated 
Engineering Corp., Pasadena, Calif., 
the new company was formed after 
the parent company acquired the 
vacuum equipment department of 
Eastman Kodak’s Distillation Prod- 
ucts Industries of Rochester, N. Y. 


Eastman Chemical Products, Inc., 
Kingsport, Tenn., to market chem- 
ical products manufactured by the 
Teanessee Eastman and ‘Texas 
Eastman divisions of Eastman. Ko- 
dak Co. 


Kent-Norlantic Ltd., Toronto, to dis- 
tribute, and later to assemble and 
manufacture, domestic and indus- 
trial water meters, flow meters, flow 


measuring tubes for liquids and 
gases, and instruments and control 
equipment, similar to those manu- 
factured by the parent company in 
England, George Kent Ltd. 


Industrial Process Equipment Co., St. 
Louis, to handle sales representa- 
tion of process equipment manu- 
facturers’ products in and around 
the St. Louis and Kansas City trade 
areas. 


Attapulgus Minerals & Chemicals 
Corp., to operate the combined 
business of the former Attapulgus 
Clay Co. and Minerals Separation 
North American Corp. Their oper- 
ations include (1) the mining and 
manufacture of various fullers earth 
products used as adsorbents and re- 
fining mediums in the petroleum 
industry and (2) the development 
and licensing to industrial concerns 
of patented flotation processes for 
the benefication of industrial min- 
erals, including principally potash, 
phosphate and taconite (low grade) 
iron ore. 


NEW LOCATIONS 


Elastomer Chemical Corp., Nutley, 
N. J., has moved to larger premises 
at 212 Wright St., Newark, N. J. 


Whiting Corp., Harvey, Ill, has 
moved its St. Louis district sales 
office to 567 North and South Rd., 
University City, Mo. 


NEW LINES 


American Enka Corp.—Nylon textile 
fiber which it will manufacture 
through a licensing arrangement 
with Du Pont. 


Pulmosan Safety Equipment Corp., 
Brooklyn, N. ¥.~Safety goggles and 
spectacles meeting strictest safety 
specifications for a wide range of 
eye hazards met in industry. 


W. C. Hardesty Co. of Canada Ltd.— 
Hydrogenated castor oil available 
for the first time in Canada. A 
waxy solid, the product is used in 
all purpose greases, paper coatings, 
polishes, electrical insulations. 
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your answer is High Surface 


ne simple, 
have applied atomic la 

such as salt, soda 
free- ao a wide temperature 
it ratio of Sodium. Reactions can 
out in eed hatead ef tama the Wah Gviees ores 
Sodium in HSS, ontetie for immediate reaction, is the key 
to its importance to industry. 

HSS provides, through the complete and rapid reaction of 
Sodium, the following advantages: 


1 Easy control of reaction rates and temperatures above 
nd below the melting point of Sodium 


1 Simple adaptation to continuous operations 
4 Dry-way reactions of Sodium 
1 Greater safety by eliminating flammable solvents 


high Surface Sodium = sm: 


1 Preparation of products in finely divided and 
reactive states 


INERT SOLIDS : { Means of avoiding induction periods 


. hte ‘ rer FOR HSS ot oeet APPARENT FILM THICKNESS VS. % Na IN ASS 
rification of gases, hydrocarbons and ethers (to remove : ; 
oxygen, nitrogen holonte and sulfur , moisture | Film Thickness Film Thickness 
and certain trace amounts of other impurities). % Na | on Alumina n Colloidal Carbon 
2. Preparation of Sodium Hydride and Sodamide for in situ use. Wea 160 M?/g.) rea— 7750 M?/g.) 
% Tea egy 2 ‘Thanntnne mh Ue 5% | 1 Atomic Layer | <1 Atomic Layer 


e 
4. Catalyst & a hydrocarbon cracking, polymerizations and 15% | Av. 2.5 Atoms Thick) <1 Atomic 
rearrangement reactions. a 25% | Av.5 Atoms Thick Av. 1 Atom Thick — 


SODIUM PARTICLE SIZE AND FILM COMPARISONS 


Centimeter ———> , +m. which gives the complete story on 


Sodium Shot this important development in 
Milimeter ———> |—10-..., pond Sone Sodium chemistry. 


Sodium 
Dispersions 
1 to 30 Microns 


High Surface Sodium 
, (Colloidal Range) 

0.5 to 1000 

Millimicrons 





ey 
Millimicron ———> ; . 
ee Hee St ete aaa 
ur pr s 
Sodium from 1 Ib. bricks to tank car 
Particle size for Sodium Dispersions and HSS can be controlled within narrow ranges. quantities. However, our technical staff 
‘ can demonstrate the simplicity of preparing 

and utilizing HSS in your own plant 
in available equipment. 


Metallic Sodium is factured by 
Netional Distillers Chemical Co 
at Ashtabula, Ohio and sold by: 


DUSTRIAL CHEMICALS CO. 


Divisions of Notional Distillers Products Corporation 
120 Broadway, Now York 5, New York Branches in all principal cities, © 
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Send me full details on Quik-Set 
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InpustriAL Nores, cont. . . 


NEW FACILITIES 


Newark Wire Cloth Co.—The name, 
plant, inventory, equipment and 
other assets of the Cosgrove Wire 


Cloth Co. 


California Reduction and Fertilizer 
Co.—A plant at Emeryville, Calif., 
to handle byproducts of the meat 
industry. Donald N. Kessler will 
head the operation. 


Gulf Alkali Corp., New York—Chemi- 


cal plant, warehouse space, office 
building and railroad siding for- 
merly occupied by the Chipman 
Chemical Co. in Houston, Tex. 


Koppers Co.’s tar products division— 
A plant in Fontana, Calif., which 
is now producting a general line 
of products made from the crude 
tar which comes from Kaiser Steel 
Corp’s _chemical-recovery _ coke 
ovens. 


| De Laval Steam Turbine Co., Tren- 


ton, N. J.—A district office in Min- 
neapolis to handle sales and’ appli- 
cation engineering in Minnesota, 
North Dakota and South Dakota. 


| Monsanto Chemical Co.—All the fa- 


cilities of Detergents, Inc., Colum- 
bus, Ohio, which will be operated 
as a wholly-owned subsidiary. Mon- 
santo has also acquired Eastern 
Packaging Co,, Columbus, which 
packages products for Detergents, 
Inc. 


Courtaulds (Alabama) Inc.—A 50-mil- 
lion-Ib. viscose rayon staple fiber 
plant just opened in LeMoyne, Ala. 


General Petroleum Corp., Los Ange- 
les—An expansion which will bring 
to 30,000 bbl. of crude oil daily 
the capacity of its pipeline at San 
Ardo, Calif. 


Lubrizol Corp.—A $400,000 additive 
plant to be built in Niagara Falls, 
Ont. 


W. R. Grace & Co., New York—A 
DDT and caustic soda-chlorine 
plant to be built in the Sao Paulo 
area of Brazil. Actually, the plant 
will be built by a new company 
being formed by Grace, American 
Home Products Corp. and Instituto 
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Medicamenta Fontoura, a Brazilian 
firm. 


American Alcolac Corp.—Buildings in 
Baltimore just purchased from U. S. 


Industrial Chemicals Co. American | 


Alcolac transforms and supplies 
chemicals to manufacturers of de- 
tergents and other household prod- 


ucts and to the cosmetic industry. | 


Division Lead Co., Chicago—A plant 
at Argo, Ill., purchased from the 
metallic products division of the 
Eagle-Picher Co. It is scheduled 
to become a distribution center 
with portions of the space given 
over to increased industrial research. 


National Starch Products Inc., New 
York—A research laboratory just 
opened in Plainfield, N. J., the lat- 
est step in the company’s $2 mil- 
lion resin expansion program. 


International Paper Co.—A converting 
plant in Los Angeles for producing 
corrugated fiber shipping containers. 


Goodyear Tire and Rubber Co.—A 
$100,000 sales and service facilities 
building, in San Leandro, Calif. 


American Potash & Chemical Corp.— ) 


A $300,000 chemical research lab- 


oratory just completed at Whittier, 
Calif. 


Plexolite Corp.—A $250,000 plant to 
be built near Los Angeles to pro- | 
duce fiber glass mats and decorative | 


and structural panels. 


Oliver United Filters Inc., New York | 
—A branch office in Los Angeles | 


headed by R. M. Stampley. 


F. J. Stokes Machine Co., Philadelphia 
—A $150,000 testing and develop- 
ing laboratory. 


Arthur D. Little, Inc., Cambridge, 
Mass.—Research facilities in West 


Cambridge to be completed by the | 


end of tlie year. 

Moore Products Co., Philadelphia— 
A branch office in Louisville, Ky., 
headed by Whitney B. Miller. 


Paisley Products, Inc., Chicago—The 


formulas, manufacturing process | 
and equipment of Hayes Adhesives | 
Co., St. Louis, which it has pur- | 
chased. (Continued) | 
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As the largest producer of chlorates and 
perchlorates WECCO is proud of its 
record of producing chemicals of 
unexcelled quality in large scale 
operation. Check and compare the purity 
of WECCO'’S products and you will find 
them at the top regardless of whether 
you sample a cup or a carload. 


Western 





ELECTROCHEMICAL COMPANY 
Plant and Sales Office e HENDERSON, NEVADA Box 55 


Executive Offices e 9036 Culver Boulevard 
CULVER CITY, CALIFORNIA Box 472 











Protect Health and Profits in Your Plant 
with 














Available in capacities to 
handle air cleaning jobs — 
large or small—singly or in 
batteries. 


30,000 CFM arrestor —in a 
large grey iron foundry re- 
moves dirt and dust from 
shake-out stations, sand 
handling and conditioning 
system. 


400 CFM te 2500 
CFM exhausts dus? 


TH ook Purge engineers to develop a unit ideally suited to your needs. Do it today. 


1€ Me 
9 Sch ENT) MER 
OUSTa7sFUME 


LEirtminators 


W h en tp hea . a ome 
tioning unit, en or r specific 
needs, your dust and fume ookies b baked once for 
all. Because Centri-Merge is always dependable, requir- 
ing no shutdown during working hours for cleaning or 

Centri-Merge units are used in widely divergent indus- 
tries, in plants where all kinds of metal working operations 
are performed, in the chemical industry where purified 
air is of vital importance. 

Centri-Merge operates on a simple principle. It collects 
pollution in the air, carries it along on a swirling cascade of 
pre wp to an underwater trap where it is easily disposable 
as . 

Simple installation to occupy a minimum of floor space, 
maximum savings in low maintenance costs, assurance 
of years of trouble-free operation, it: many cases a reduc- 
tion in heating expense where re-circulation of air is 
possible. You can’t buy better air cleaning equipment, 

Do something about dust and fumes in your plant. Call in Schmieg 








med INDUSTRIES 1c 
: MGEWMECE 4 Hanifacliuren 


) BOX 4701 + DETROIT 34, MICHIGAN 





\\ 


L1QU/D5 WORTH 


+ 
- 


ad 


@ FOR GAUG 
OF ALL KINDS 
@ 100% AUTOMATIC 
© APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


THE LIQUIDOMETER CORP 


N.Y 








IN WIRE-MESH PRODUCTS 


et SELLIF Foe 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 
“let Jelliff do it.” 


From big Dipping Baskets to tiny pre- 
cision filters — from fuel strainers to 
what-is-it gadgets — JELLIFF’S Custom 
Production Department turns out fabri- 
cated Wire-Mesh products at speed, price 
and Precision that mean lower costs and 
a stronger competitive position for our 
many customers, 


If you buy or make wire-mesh assemblies 
as canipenents of your own products and 
have not yet an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 15, 








J 





scan 








InpusTRIAL Notes, cont. . . 


Conco Chemical Co.—A branch plant 
at Shreveport, La., to make soaps, 
disinfectants and detergents. 


_ Pan American Sulphur Co., Dallas— 


A $5 million sulphur processing 
plant at Jaltipan in southern Vera- 
cruz, Mexico. 


Engineering Corp. of America, West- 
field, N. J.—Additional facilities in 
Garwood, N. J., for fabricating 
special mechanical and _ process 
equipment. . 


| Babcock & Wilcox Co., New York— 


A $2 million plant to be built in 
Wilmington, N. C., for the manu- 
facture of boilers and related equip- 
ment. 


| West Coast Pipe Line Co.—A 960- 


mi. crude oil pipe line from Wink, 
Tex., to Norwalk, Calif. to have an 
eventual capacity of 300,000 bbl. 
per day. 


| Cambridge Wire Cloth Co., Cam- 


bridge, Md.—A branch office in 
Atlanta, Ga., headed by James M. 
Evans. 


| Foxboro Co., Foxboro, Mass.—A 


branch office at Wichita to serve 
instrument users in the Kansas area. 


| Chemical Development Corp., Dan- 


vers, Mass.—An office in New York 
to handle sales of its materials for 
the plastic and allied industries. 


Viking Pump Co., Cedar Falls, Iowa 
~—A warehouse and repair service 
operation in Atlanta, Ga., to serve 
the Southeast. 


Liquefied Petroleum Gas Assn., Chi- 
cago—A district office at Harris- 
burg, Pa., to serve the east-central 
district. 


Dow Chemical Co., Midland, Mich.— 
A plant under construction at Tor- 
rance, Calif., for the manufacture 
of its Styron, a polysyrene plastic. 


NEW REPRESENTATIVES 


American Lucoflex Inc., New York, 
has appointed Colorvision Plastics 
Inc., Boston, as a licensed fabricator 
of its unplasticized hard polyvinyl 
chloride material. (Continued) 
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COMPLETE LINES OF WALSEAL VALVES AND FITTINGS 


WALSEAL is a smooth-bore, bronze valve or pipe 
fitting having a factory-inserted ring of silver 
brazing alloy in the outlet or outlets. The brazed 
joint that results when a Walseal product is in- 
stalled is leakproof, vibration-proof, and corrosion 
resistant. The alloy fillet that appears upon com- 
pletion of the joint is visual assurance of full pene- 
tration of alloy. This improved method of joining 
brass, copper, or copper-nickel pipe or tube is 
another Walworth contribution to the progress of 
the valve and fittings industries. 

In addition to its complete line of Walseal prod- 
ucts, the Walworth Company manufactures com- 
plete lines of valves, fittings, unions, and flanges 
in a wide range of sizes; and temperature-pressure 
ratings. The company also makes three lines of pipe 
wrenches, the Genuine Stillson, Walco, and Par- 
melee. Walworth products total approximately 
50,000 items and are sold through distributors or 
agents in all parts of the world. 


WALD LAL 


AASBas 


The sectioned Walseal tee illustrated, shows: (a) the fillet of alloy that 
appears upon completion of the Walseal joint. This fillet is your visual 
assurance of complete penetration. (b) the factory-inserted ring of silver 
brazing alloy. (c) sectioned view of the completed Walseal joint showing 
penetration of alloy both ways from the insert. Walseal joints can be made 
only with Walseal valves or fittings. For further details regarding Walseal 
products, ask for Circular 84. 


WALWORTH 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





SPRACO 
NOZZLES 


NOZZLE CATALOG ¢ 


> SPRAY ENGINEERING CO. 


CENTRAL STREET + SOMERVILLE 45, MASS 





YOU NAME 
THE LIQUID... 


WILL MEASURE IT 


--.» “the meter that changed 
chemical processing habits"'! 


For over a quarter century Bowser Xacto meters have 
brought to the chemical industry an entirely new way 
to measure liquids accurately and dependably. 


Wherever accurate measurement is essential to assure 
uniformity of product and control costs ... there you 
will usually find Bowser Xacto meters on the job. 


Tedey XACTO meters are handling these and’638 other liquids. . . . 


Acetic Anhydride 
Alum Solution 
Ammonium Chloride 
Ammonium Nitrate 
Ammonium Phosphate 
Ammonium Sulphate 


BOM 


Amyl Acetate Carbolic Acid 
Anhydrous Ammonl Cellosoive Acetate 
Aqueous Ammonia Copper Nitrate 
Arsenic Acid Copper Sulphate 
Buty! Acetate Cresol 
Calcium Bisulphite Cresylic Acid 

MAY WE SEND COMPLETE DATA? 


Lactic Acid 





Resin Alkyd 
Stearic Acid 
Tannic Acid 


BOWSER, INC., 1375 Creighton Avenue, Fort Wayne 2, Ind. 


). G. © Hamilton, Ont. . 


WN 
\F'p : 4 ) @ Cle vel eT ae 





Iso-Propyl Acetate 


Napthenic Acid 


InpustRiAL Notes, cont. . . 


Farr Co. of Los Angeles, manufac- 
turers of air filtration equipment, 
has named three new representa- 
tives: Johnon Filter Sales Co., 
Cleveland; Pittsburgh Air Filter 
Service Co., Pittsburgh; Air Filter 
Sales & Service, Detroit. 


Sugar Research Foundation, New 
York, has appointed Herstein Lab- 
oratories, New York, to act as a 
screening laboratory for certain pro- 
jected studies of the foundation. 


Orr & Sembower, Inc., Reading, Pa., 
manufacturers of packaged auto- 
matic boilers, has appointed the 
Combustion Equipment Co. as its 
distributor in the Chicago territory. 


Parker Appliance Co., Cleveland has 
appointed Florida Metals, Inc., 
Jacksonville, Fla., as a distributor of 
its industrial tube fittings and tube 
fabricating tools. 


B. Braun, Melsungen, Germany, one 
of Europe’s foremost producers of 
specialized laboratory instruments, 
has appointed Bronwill Scientific, 
Inc., New York, as exclusive U. S. 
agent and distributor. 


Pennsylvania Crusher Co., Philadel- 
phia, has appointed the following 
representatives: Mine and Smelter 
Supply Co. of Denver, Colo., and 
El] Paso, Tex. Alliger and Sears 
Co., Houston; Tampa Armature 
Works, Inc., Tampa, Fla. 


Rust-Oleum Corp., Evanston, IIl., has 
appointed the Industrial and Farm 
Equipment Corp., Chester, Pa., to 
distribute its complete line of farm 
and industrial protective coatings. 


Hammel-Dahl Co., Providence, R. I., 
manufacturer of automatic control 
equipment, has appointed Control 
Equipment Co., Atlanta, Ga., as a 
sales and service representative. 


NEW NAMES 


Culligan Zeolite Co., Northbrook, 
Ill., has changed its name to Culli- 
gan, Inc. 


Lawrence Machine and Pump Corp., 
Lawrence, Mass., has changed its 
name to Lawrence Pumps Inc. 


—End 
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greater 
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WOLVERINE BRINGS YOU ‘'U-BEND’”’ CONDENSER 
TUBES PACKAGED IN EXPENDABLE PALLETS... 


The use of “U-Bend” — plain or finned — 
tube eliminates one tube sheet, rolling-in oper- 
ations are reduced by one-half and floating 
head problems are eliminated. 


This form of packaging saves you much 
time. Often a whole complement of tubes for 
condenser installation can be shipped in one 
pallet. All the tubes can be fed directly from 
the pallet type container into the condenser 
unit or the heat exchanger. Tube unloading, 


inspection, installation and handling costs 
are thus materially reduced. 

Each pallet is designed and constructed to 
suit individual customer's needs and to with- 
stand the abuses encountered in transit. 

You'll save considerable time by keeping 
these unit pallets at hand as stand-bys. In 
this condensed package they occupy com- 
paratively small storage space and can easily 
be stacked. 


WOLVERINE TUBE DIVISION 
aE RTT EA 


of CALUMET & HECLA, INC. 


of Tubing Exclusively 
DETROIT 9, MICHIGAN 


Manufacturers 
1427 CENTRAL AVENUE 


Plants in Detroit, Mich. & Decatur, Ala. Sale offices i“ Principal Cilies 
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wherever you 
need stainless steel 
tubing... 


ay TRENTWELD! 


@ Stock lines in food, paper, and chemical plants; heat exchanger 

units in processing industries; cooling coils in breweries, beverage 
industry, dairies and dairy equipment...throughout all industry, 
wherever there’s a stainless or high alloy tubing application, there 
you'll find TRENTWELD. 

And it’s to be expected! TRENTWELD is made in a tube mill by 
tube engineers who roll and weld stainless and high alloy tubing 
exclusively. Then too, TRENTWELD is available in a full range of sizes 
— 4" to 40” in diameter. This, coupled with Trent’s convenient 
mid-continent location, means prompt delivery of what you want 
++» when you want it. If yours is a stainless or high alloy tubing 
requirement: Call on us, 


TRENTWELD STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN 
(Subsidiary of Crucible Steel Company of America) 
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Stokes Microvac Pumps in machine 
room at Research Laboratories, Inc., 
St. Joseph, Mo., including diffusion 
type booster pump, condenser, and 
oil clarifier. Note relatively small 
size of the Stokes 8’ Vacuum Valve 
{top-center) compared with other 
6’ vacuum valves at right and left 


Stokes Microvac Pumps... 
basic to Vacuum Processing 


High volumetric and mechanical efficiency makes these 
farmous pumps economical and reliable units in any vacuum system. 


Capacities of Stokes Microvac Pumps run from 15 to 

500 cfm... pressures to 10 microns absolute. Power 
consumption is low and the top-mounted motor contributes 
to compact design requiring minimum floor space. 


Lubrication of the four moving parts (including the exhaust valve of 
corrosion-resistant Teflon) is fully automatic. 
There are no stuffing-boxes or grease-fittings, and no packing. 


Parts are precision-finished, standard and interchangeable. 
Freedom from wear assures years of trouble-proof service. 


Stokes is the only manufacturer of equipment for complete vacuum 
systems, including Microvac mechanical pumps, oil diffusion 
pumps, McLeod Gages and Vacuum Valves. 


Consult with Stokes on the application of vacuum to drying, 
freeze-drying, impregnating, extraction, solvent recovery, 
evaporating, vacuum metallizing, and to other purposes for 
which vacuum deserves exploration. 


F. J. Strokes MACHINE COMPANY, PHILADELPHIA 20, Pa. 


Send for new Vacuum Cal- 
culator for rapid slide-rule 


calculations. Includes stand- : ; L 
ard ABCD log scale. Also I ; 

send for Catalog 700, q ; 
“Stokes Microvac Pumps for 


High Vacuum,” with copious 
reference material. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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Fit Culnaclh aad Digest es ae 


“With the proper support and tools, any good corrosion engineer should . . . 


. » » effect savings that'll amount to ten times his salary every year.” 


Practical Corrosion Control 


To diagnose a failure, an engineer 
has to be familiar with the types of 
corrosion and the many corrosion proc- 
esses. He should know how to use 
laboratory tools to study corrosion 
products. That would include metal- 
lographic examination and chemical 
analysis. He needn’t make these tests 
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himself, but he should know how to 
interpret them. 

>» What He Should Know—He may 
often have to develop data on his own. 
If he is going to be successful, he will 
have to know the special advantages 
and disadvantages of the various types 
of tests. In particular, he should appre- 


Notre-—Costly construction failures 
should be as rare as catastrophic fail- 
ures in structural engineering, ex- 
plained Corrosion-Engineer F. L. 
LaQue, International Nickel Co., Inc., 
at the recent Corrosion & Alloys 
Forum in Cleveland. 

To control corrosion, an engineer 
has to know his materials, know how 
to look for trouble, be able to set 
up standards and get in the habit of 
keeping records on all major items 
subject to corrosive attack. LaQue’s 
paper is the basis of this OED. fea- 
ture. —Ep1ror. 


ciate their limitations and the many 
pitfalls that these present. 

Besides a knowledge of materials of 
construction, this engineer should 
know where to find information when 
he needs it. He certainly doesn’t need 
to keep all his information in his head. 
But he should know where to get it— 
whether it be in the literature or some- 
one else’s head. 

He should know @ good deal about 
the corrosive characteristics of the 
chemical or chemicals involved in his 
operations. He should know how they 
are affected by concentration, tempera- 
ture, velocity, aeration or the presence 
of oxidizing or reducing substances or 
special contaminants. 

Physical and mechanical properties 
are just as important. Any design 
must be strong enough to sustain po- 
tential mechanical stresses. Where 
high rates of heat transfer are required, 
thermal conductivity may be impor- 
tant. Possibly, thermal expansion 
should permit association with some 
other material without intolerable dis- 
tortion or the development of exces- 
sive thermal stresses. 
> Costs Big Factor—Above all, he 
should know costs. Many materials are 
just too expensive even to be con- 
sidered for a particular job, even 
though they may be resistant and me- 
chanically sound. 

Silver, for example, might be a little 
better than nickel for tubes in an 
evaporator concentrating caustic soda 
to 50 percent. But cost-wise, its 
choice cannot be justified. Steel, to 
take another example, is the economi- 
cally practical material for tank cars 
shipping concentrated sulphuric acid 
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though there are many strong alloys 
that corrode much less than steel. 

Lastly, he should know fabrication 
techniques—the common practices 
used to work metals. He should know 
which material is amenable to what 
fabrication procedure. 

“There is no use in choosing a metal 
that cannot be welded for a vessel that 
cannot be fabricated in any other way, 
nor in specifying an alloy that can be 
machined only with difficulty for some 
complicated part that must be finished 
to close tolerances and be capable of 
being turned out in quantity on auto- 
matic machines at reasonable cost,” 
says LaQue. 
> Look for Trouble—Frequently, cor- 
rosion can be detected before it has 
become serious and steps then taken 
to arrest it. Plans may have to be 
changed or service conditions altered. 
The sensible engineer stays ahead of 
his troubles. His responsibility com- 
mences the day corrosion commences 
~—not when serious conditions show 
up. 

Usually a person has a choice of 
many, perhaps too many, ways to han- 
dle his problem. He can change the 
material being used, fabricate it in a 
different way, apply cathodic protec- 
tion, eliminate some corrosive con- 
taminant, add an_ inhibitor, alter 
temperatures or velocities or aeration, 
Correct procedure is to consider all 
possibilities and select the best method 
on the basis of reliability, applicability, 
cost and expediency. 

How can the corrosion engineer 
show a profit? Besides a basic knowl- 
edge of materials and empirical meth- 
ods, an engineer should be acquainted 
with the current good practices being 
carried out in industry. Thus he will 
probably cut costs if he learns to. . . 

1. Guide the maintenance depart- 
ment in making repairs, particularly 
those that require the substitution of 
some new material, the remaking of a 
defective weld or other joint, the appli- 
cation of a patch or reinforcement of 
some sort, or the carrying out of heat 
treatment. At times, the engineer may 
recommend some change in the proc- 
ess cetup, such as an increase or de- 
crease of temperature or velocity. He 
may be able to recommend the elimi- 
nation of aeration or an increase in it, 
or the addition of some corrosion in- 
hibiting compound. 

2. Inspect materials prior to fabri- 
cation, or fabricated equipment be- 
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Davison’s Research and Development 
Department has devised a method of com- 
mercially producing a series of silicofluorides 
which have previously been known only as 
laboratory curiosities. Now available: 


Methylamine Silicofiuoride (C:H::N2SiF «) 
Dibutylamine Silicofluoride (CisH oN :SiF «) 
Ethythexylamine Silicofluoride (Ca:H1:N :SiF «) 
Aniline Silicofiuoride (CisHisN :SiF «) 

Rosin Amine Silicofluoride (CicHoiN:SiF «) 
Morpholine Silicofluoride (CsH20N0:SiF s) 














yeti 
AVAILABLE FOR THE FIRST TIME 
Organic Silicofluorides 


fu 





Preliminary use research has led Davison’s 
technical representatives to believe that 
there are many varied applications for 
these products. 

The properties of the materials vary 
widely. The molecular weight is from 206 to 
719; fluorine content 18.2% to $5.17% and 
pH in 5% water solution, 2.8 to 4.2. 

For full chemical and physical 
write for Product Data Sheet on Davison’s 
Organic Silicofluorides, today. 
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TEFLON PACKINGS 


BRAIDED TYPE 


acid proof 


Chemical plants large and small have 
long been looking for a permanent acid 
packing for those “‘hard-to-get-at”’ 
valves. 

These valve stems must be packed 
and made tight at all times. A drip 
from a leaky valve is dangerous to 
personnel. These acid valves require 

%", %e", 4", “oe” or %” square packing. Up to now braided blue 
asbestos packing has been considered best and cheapest (60-day 
life). Today the whole world of packing has been changed by the 
miracle material ““Tefion’’. Braided Tefion yarn packing is fast 
replacing all forms of braided packing for acid service because it 
lasts as long as the valve itself. Practically no acid, diluted or 
concentrated, hot or cold, has any affect on the packing. (Many 
records of two-years’ service or more have been reported). This is 
the big news for 1953 for Chemical Engineers and Chemical Plant 
Operators. 

“JOHN CRANE” Style 704 is available in handy coil or spool 
form in a full range of sizes. A stock of “JOHN CRANE” Braided 
Tefion Packing in your storeroom may be a life saver for you. 

Tefion is recommended on chemicals at any pressure with tem- 
peratures ranging from -100°F. to +500°F. 

Many Chemical Engineers prefer “JOHN 
CRANE” Style 704 Braided Teflon Packings for 
their service. For the best in mechanical 
packings fabricated from braided Tefion, contact 
Crane Packing Company. Send for this Teflon 
Technical Bulletin. Write 1809 Belle Plaine 
Ave., Chicago 13, Illinois. 
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fore delivery. The corrosion engineer 
should make sure there are no defects 
or departures from specification. 

3. Schedule maintenance measures. 
Object here is to deal with serious cor- 
rosion before it occurs or before it 
reaches an advanced stage. 

4. Maintain records of experience 
with equipment subject to corrosion. 


. Log sheets or ledgers should describe 


the materials and fabrication proce- 
dure for the initial installation, the 
occurrence of any significant corrosion 


_ and what steps were taken to remedy 


the situation. 

5. Set up standards. Often it is 
possible to cut costs by cutting down 
on spare equipment, parts and mate- 
rials kept on hand for emergencies due 
to corrosion failures. Thus more or 
less standard valves and pumps may 
often be used in several processes. 
Same applies to pipe, packing, gaskets 
and other incidental items. Heat ex- 
changers may be designed to use tubes 
of a few standard diameters, gages 
and lengths. 

6. Study flow sheets and process 
details from the corrosion point of 
view. “It is often possibie to suggest 
changes that will prolong the life of 
the materials in use or permit the use 
of cheaper materials,” says LaQue. 

“Along with this is the opportunity 
to improve the product by eliminating 
or reducing the pickup of corrosion 
products that may be detrimental to 
quality. . . . Given the required sup- 
port and tools to work with, any good 
corrosion engineer should be able to 
effect savings that will amount to at 
least ten times his salary each year.” 


| SUGGESTION 


. . « High-Pressure Trouble 


By selecting the right packing, by 
choosing the right material of con- 
struction and by using separators prop- 
erly, you can stop many troublesome 
operating problems in high pressure 
systems. Chemical engineers A. V. 
Slack, H. Y. Allgood and H. E. Maune 
of the Tennessee Valley Authority 
arrived at these rules as a result of 
successful experiments with TVA’s 
ammonia converter at Wilson Dam, 
Ala. The three men discussed their 
problems with the converter at the 
recent annual meeting of the AIChE 
in Cleveland. 
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At Wilson Dam, TVA operates a | 
modified Haber-Bosch process. Syn- 
thesis gas, produced from natural gas, 
passes through a six-stage fresh-feed 
compressor and is scrubbed with 
water and an ammoniacal solution of 
copper salts. The purified gas then en- 


Here's wh 
ters the synthesis units at about 4,450 ere s y 
psi. * 
At high pressures, moving equip- Processing Plants 


ment parts usually give the most trou- 
ble. TVA engineers particularly had 
pains with valve springs and plates, 
where most difficulty was caused by 
entrained water in the synthesis gas. 

To overcome the difficulty, they in- 
stalled separators after each compres- 
sor intercooler, even though the in- 
tercoolers were designed to catch and 
drain the moisture themselves. Sep- 
arators were also placed on the feed 
line to the compressors to remove 


SR 


DINGS MAGNETIC PROTECTION... 


THE junk above is an actual tramp iron 
accumulation removed by a Dings 
Magnet installed in a Wisconsin paper 
mill . . . a rough diet for pumps, 
screens, grinders and other equipment. 


water droplets as well as scale and 
other contaminants. 

As a result, valves in lower pressure 
stages now last as long as four years. 
In the higher stages, however, valve 
breakage still remains the most fre- 
quent cause of compressor downtime. 
One consolation though: by close co- 
operation between shop and mainte- 
nance personnel, valve changes can be 
made in as little as five minutes. 

Other changes, have been made. 
Teflon V-ring packing has replaced 
the diamond-cut metallic packing, 
with the result that leakage has been 
eliminated and the valves move more 
freely. A 3-in. depth of Teflon packing 
is sufficient. : 

In addition, the finned inner tubes 
in the intercoolers, formerly made of 
corroding mild steel; are now made 
of stainless steel. Also, valve and plugs 
are now made of nitrided steel and 
are renewable. 

These changes have solved many, 
but not all the problems. Compressor 
maintenance still is the principal cause 
of process downtime in the plant. 
However, they are not important 
enough to make a spare compressor 
economical. 


REPORT 


. « On Atomic Engineering 


“T will attempt to point out to you | 


some of the many reasons why so 
much effort in the research and devel- 
opment of atomic energy is necessary,” 
said AEC Manager Alfonso Tammaro, 
Chicago Operations Office, at a recent 
meeting of the ASME in Chicago. 
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Look at the iron on this Dings Perma- 
Plate—a powerful non-electric magnet 
that can be installed in chutes, ducts, 
or above belts to remove iron from 
wood chips. Magnetic Permanence 
guaranteed forever. Engineering data 
in Catalog C-1205-A, write for it. 


Fully automatic iron removal with a 
Dings Magnetic Pulley — used here as 
the head pulley on a chip belt. Iron is 
discharged separately from chips. 
Dings Pulleys are unbeatable for 
power, economy. Write for construc- 
tion details, capacities, 


’ Dings Non-electric Drum-type Separa- 


tor installed in ductwork carrying 
chips separates iron automatically, 
Perma-Drums can be installed almost 
anywhere in chutes or ducts. Magnetic 
permanence guaranteed. Details in 
Catalog C-1100-A, 


For removing iron from liquid lines, or chutes 
either the most powerful rectangular 
magnet made, Dings RM, or a 

Magnetic Hump equipped with two 

Dings Perma-Plates. Write for 

Bulletin 653, and see your Dings 
representative whatever your tramp 

iron problem may be 


ah 
DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave., Milwaukee 46, Wis. 
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“Harnessing the energy from the 
atom exposes some strange character- 
istics and introduces many require- 
ments that are not apparent in conven- 
tional fields;—there is one major 
requirement that is placed on all mate- 
tials of construction that has hereto- 
fore been unknown, and that is, it 
must not possess the ability to cap- 
ture neutrons easily. 

“Let me explain: A chain reaction 
is possible because one neutron is re- 
quired to split an atom and more than 
one neutron is released in the process. 
However, neutrons are not only ab- 
sorbed in uranium to cause fission, 
but unfortunately they are captured 
in all materials with which they come 
in contact. The capability of a mate- 
tial to eat up these neutrons varies in 
different materials. 

“Thus, it is apparent that in con- 
structing a nuclear reactor, materials 
must be used that have a low adept- 
ness for parasitically absorbing the 
neutrons in the reactor. In other 
words, one is not only faced with the 
conventional problems of choosing ma- 
terials such as the mechanical and 
physical properties of thermal conduc- 
tivity, strength, melting points, etc., 
but also with the nuclear properties. 

“As fate would have it, it. seems that 
the conventional materials possess un- 
desirable nuclear properties, and it was 
therefore necessary to find materials of 
construction that have never before 
been explored. 

“A good example of this is zir- 
conium which possesses good charac- 
teristics for use in nuclear reactors 
because of its low neutron absorption 
and its good corrosion resistance. 
Prior to this time the use of zirconium 
was limited to very few applications 
such as the manufacture of plates for 
surgical purposes. 

“Moreover, even the normal im- 
purities in material can eat up sufh- 
cient quantities of neutrons to hold 
up a chain reaction. It is therefore 
necessary to purify such common ma- 
terials as water and graphite on a 
large scale. Heretofore methods of 
achieving such an exceptionally high 
degree of purity on a production scale 
were not known. 

“It is necessary, then, to go to ex- 
tremes in exploring new materials and 
new processes. It is necessary to ex- 
plore methods of handling ores that 
have an extremely low metal content. 
It is necessary to explore the metal- 
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AUTOCLAVES..... 


Custom bul 


IN ANY CAPACITY 
FOR ANY PRESSURE 
ANY TEMPERATURE 
ANY REACTION 


Time and expense are saved, doubts and 
experiments eliminated when you turn your 
Process Equipment problems over to 
Blaw-Knox. Long experience in both design 
and fabrication assures your autoclave or 
other reaction vessel of high performance, 


A 500 gallon, 1875 PSI Autoclave designed and built by maximum safety and ruggedness for long 
Blaw-Knox for processing an additive for aviation gasoline. service. Working from clients’ drawings or our 


own designs Blaw-Knox Equipment Division 
has built highly successful autoclaves for: 


ESTERIFICATION —Production of esters through alcohol-acid reactions... POLYMERIZA- 
TION—Reactions involving the addition or agglomeration of molecules to increase molecular 
weight... SULFONATION—Reactions with organic compounds employing the sulfonic acid 
group... ORGANIC SYNTHESIS—Combination, reaction, or mixing of various organics... 
NITRATION—Chemical reactions involving combination or treatment with the nitro group... 
HYDROGENATION —Reactions of combination or reduction with hydrogen... ALSO: 
Ammonolysis . . . Emulsification . . . Impregnation . . . Halogenation .. . Crystallization . . . 


Sublimation . .. General High Pressure Processing, Etc. 


CuemicaL Encineerinc—-April 1953 





Small, close-coupled heating in- 


adehinehalets 
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.»» PLUS CLOSE TEMPERATURE CONTROL—High-temperature (up to 700° 
F.) low-pressure pe geen heating for vegetable oil deodorizing is auto- 
matically controlled within a few degrees by this 750,000 Btu Eclipse 
Dowtherm Vaporizer. No local over-heating. Efficient fuel utilization. 
Fast heating. Gas, oil, or combination gas-oil units available. 


++» AND ONE-MAN SUPERVISION OF ALL EQUIPMENT—Gravity-return 
of condensate to close-coupled Eclipse Vaporizer provides completely 
automatic, efficient, closed system—without moving parts. Operation is 
simple, and economical. Licensed engineer not required in most local- 
ities. No fire hazards. Uniform temperature throughout heated mass. 


Eclipse 
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Rockford, Illinois 
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lurgy of new materials that have never 
been used as structural materials. 

“Methods of fabricating them in 
suitable shapes, or alloying them with 
suitable materials or of bonding them 
to make them meet the strange re- 
quirements in a nuclear reactor must 
be found. They also must be made to 
withstand irradiation damage. 

“Moreover, methods of chemically 
processing these new materials must 
be explored—separating them from the 
fission products, cladding, and other 
materials that have been formed in 
the reaction. This must be done after 
they have become deadly radioactive 
and can only be handled from behind 
thick shielding walls. Suitable remote 
control apparatus must be designed to 
perform these operations. 

“Unique control devices must be 
developed to control the chain reac- 
tion. Such devices must always be 
standing by ready to quench out in a 
micro-second any possible reactor run- 
away. Pumps must be developed to 
handle radioactive solutions, and 
stand up under the radioactive bom- 
bardment and corrosion. Pumps must 
be developed to handle hot radioactive 
liquid metals at extremely high tem- 
peratures. Seals must be so tight that 
even minute quantities of radioactive 
materials or expensive materials such 
as heavy water do not leak out.” 


FORECAST 
. « « Tomorrow’s Motors 


Many new and improved motor de- 
signs will be available to the process 
engineer in the near future. Accord- 
ing to Frank R. Benedict of Westin- 
house, tomorrow’s motor will have a 
drive unlike any made today. As a re- 
sult, speed, which will be controlled 
through a frequency changer or recti- 
fier built into the frame, will be able 
to be varied over a wide range. 

This motor will be failure-proof 
with a switch or starter built into the 
terminal box. It will have built-in 
thermal and overload protection, and 
will require only a foundation, electri- 
cal connection and a shaft connection. 

Trends right now point to a single, 
completely enclosed, self-cooled motor 
that can be used for general applica- 
tions and can further be used for most 
of those applications now requiring 
special enclosures. Electrical manufac- 
turers figure they can turn out more 
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of these motors and cut down on their 
engineering and manufacturing man- 
power at the same time. 

Reduced Size—Off-setting this trend, 
however, is the increasing demand to 
reduce the physical size of motors. 
Improvements in ventilation coupled 
with new materials and construction 
techniques will make possible reduced 
sizes. 

If temperatures are allowed to rise, 
new silicone insulations would permit 
a further reduction in size. Electrical 
manufacturers think they can take care 
of the higher temperatures. They 
would first have to develop a stable, 
high temperature bearing lubricant 
and then improve electrical sheet steel 
to better power factor, torque and efh- 
ciency. “Research engineers have al- 
ready made a good start on these prob- 
lems and there is real hope for early 
success,” says Benedict. 

Windings are going to be made 
with a predictable life. “Our engineers 
have never been called upon to de- 
sign for this specific characteristic— 
obtaining a very low probability of 
failure over a given time—but it can 
be done.” 

New  adjustable-speed induction 
motors may challenge the present po- 
sition of d-c machines. A superior and 
compact static or tube-type frequency 
converter will probably first have to 
be developed. Tomorrow’s d-c single 
motor drive will probably have the 
rectifier and control (possibly mag- 
netic amplifier type) built directly into 
the machine frame so that each unit 
will be self contained requiring only 
a-c power for operation. 

Better Control—With the develop- 
ment of better electron tubes, with 
longer life, more uniform characteris- 
tics, controls are going to be better. 
Long-lived tubes, which would be im- 
portant building blocks of control, are 
badly needed. A motor has an operat- 
ing life of say 15 years (130,000 hr.); 
few tubes have a life longer than 10,- 
000. Anyway, trends now point to re- 


duction in tube size along with im- 


provement in performance. 
Rectification and amplification have 


been improved, and even bigger im- | 
provements are in sight. In the last | 


few vears, great strides have been 
made in improving the characteristics 
of copper oxide, selenium and germa- 
nium rectifiers. These semi-conductors, 
however, do not operate satisfactorily 
at elevated temperatures. The recently 
announced results, therefore, of in- 
vestigations on the properties of pure 
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Water cools itself with a 
¢C-R Chill-Vactor 


A Chill-Vactor is a three-stage 
stream-jet vacuum unit which 
serves to flash-cool water and 


The Chill-Vactor is only one 
type of stream-jet evactor manu- 
factured by Croll-Reynolds. Let 





our technical staff help you with 
any or all of your vacuum 
problems. 


certain other liquids through 
temperatures down to 32°F. No 
chemical refrigerant is used. 
There are no moving parts. 
Water literally “cools pres by —— acme 
partial evaporation at hig 
vacuum. Vacuum refrigeration is INFORMATION NEEDED 
usually less expensive than FOR QUOTATIONS 
mechanical refrigeration in first ‘ 
cost as well as operating cost. 1. Quantity of water to be 
chilled. 
2. Temperature range. 


3. Will all or any part of the 
chilled water be recirculated. 
4. Minimum pressures of 
steam at point where equip- 
ment will be installed. 

5. Maximum temperature of 
water available for Chill- 
Vactor condenser. 

6. Your preference, if any, 
between barometric and sur- 
face type condenser. 


Chill-Vactors are producing 
chilled water in industrial plants 
throughout the world. They are 
cooling chemical solutions, fruit 
juices, milk, whiskey mash, etc. 
Bread and other baked goods 
have been vacuum cooled suc- 
cessfully for years. Other prod- 
ucts, such as lettuce, spinach, 
celery and other leafy vegetables, 
are being cooled to temperatures 
around 33°F in quantities up to 
200 cars a day. 


CROLL-REYNOLDS CO., INC. 


} Main Office: 751 Grand Central Avenue Westfield, N. J. 
J 4 New York Office: 17 John Street, New York 38, N. Y. 
LE «6 CHILL-VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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can show you how 


Filtering, Separating, Extracting, 
Dehydrating or Clarifying operations can 
all be done with minimum e and at low cost 
with dependable Fletcher Extractors. Installa- 
tions in. many leading Chemical and Process 
Plants prove this. Fletcher engineers have long 
experience in these operations and their advice 
can be of untold value to you. We will gladly 
consult with you. Let's get together. Write for 
catalog, too. 


FLETCHER CENTRIFUGALS 
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@ This 8-page booklet, “Studying the In- 
stallation,” is yours for the asking. It 
py ——— facts you should know 
and consider, when selecting the proper 
pump, and when making an efficient, suc- 
cessful pump installatien. 
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| silicon was a real break in the long- 
| standing temperature barrier. 


There is a good possibility of in- 
creasing the operating temperature to 
as high as 200 deg. C. As a result, 
rectification characteristics may be im- 


| proved at least one magnitude and 


possibly two. With such a develop- 
ment, controls will be smaller, lighter 
and vastly improved in performance. 

New developments on silicon tran- 
sistors show real promise. Besides 
temperature limitations, present tran- 
sistors cannot handle high powers. 
The silicon transistor can—both in- 
creased current and increased voltage. 

“It is quite unlikely,” says Benedict, 
“that these devices will supplant tubes 
completely. Rather, this development 
will spur tube development and will 
certainly result in higher capacity, 
longer life and more rugged tubes.” 

Better devices are being designed 
for closing and opening circuits under 
power conditions. “We can look some 
day to the end of present contactors 
with their open arcs. The are flame is 
a nuisance, is gas producing, and ‘is 
destructive of material. We will find 
some way to enclose the arc and snuff 
it out in a high dielectric gas or pos- 
sibly a vacuum, 

“Motor and control designers look 
forward hopefully to the day when 
they can offer to industry not just con- 
trol elements, protective devices, and 
a means for converting electrical to 
mechanical energy, but an integrated 
drive, compact, fool-proof, self-pro- 
tecting, maintenance-free. They are 
mindful that the day is coming when 
a process shutdown, with its enormous 
cost, must not be chargeable to the 
motor and its control.” 


DISCOVERY 
. . » Hydrogasification 


The Institute of Gas Technology, 
which is doing development work on 
natural gas substitutes, has found a 
way to reduce tar formation during 
thermal cracking processes. Called hy- 
drogasification, the new method adds 
hydrogen to the feed going into the 
thermal cracking process. 

During their studies of possible oils 
for high Btu. gas production, engi- 
neers at the Institute first discovered 
that the carbon-hydrogen weight ratio 
of an oil determines, upon thermal 
cracking, the gas and tar distribution. 
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Commercially Available for the First Time 


CZA 


CITRAZINIC ACID 


WHERE DOES THIS VERSATILE PYRIDINE  ®<ITRAZINIC ACID—"CZA’—is an organic acid 


having a high degree of functionality which 


COMPOUND FIT IN YOUR PICTURE? makes possible reactions not readily achieved 












with other available pyridine bases. 

“CZA” opens new vistas for research in phar- 
maceuticals, agricultural chemicals, dyestuffs, 
graphic arts, metal treatments, coating com- 
positions and many other chemical processing 
industries. 

The personnel of Pfizer's Technical Service 
Department is at your disposal to assist in your 
work with “CZA.” *Trode Mork 

CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N. Y. 


Branch Offices: 
Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga, 
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Manufacturing Chemists for Over 100 Years 
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| OED, cont. . . 
, Thus, oils with a higher C/H ratio 
e ” 

produce the smaller volumes of gas 

There $a Pyrene for every fire hazard and the larger volumes of tar. 
sai Hydrogasification naturally is more 
effective with low molecular weight 
products. With propane, for example, 
recovery is 99 percent and the hydro- 
a gen-kissed product is completely inter- 
Every ~_. PH | changeable with natural gas. With 


heavy Bunker C oils, tar formation 





ga j ~ ee 


can be substantially reduced, but not 


plant ; ; | \ TR 
| i | 
electrical ; Af 
hazard | 





























fl Ve Resin pot 
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Heoting 


These extinguishers are for electrical fire hazards: (L to R) Pyrene Vaporizing Liquid Pump “ 
montle -4 


and Pressure Types; C-O-Two Carbon Dioxide Type; C-O-Two Dry Chemical Type. 


PLAY SAFE—don’t skimp on fire protection 


We don’t know what your special fire hazards are. But we do 
know that very few industrial plants have all the protection they . « » New Resin Process 
need. So we urge you to make sure you have enough and we urge a R Nia 
you to get the best. Your local Pyrene jobber has the right F oa m Micisen, Armour Research 
Sti ; oundation, has developed a new proc- 
Pyrene* equipment to cope with any fire hazard you may have— ess for making furfuryl alcohol resin 
everything from hand extinguishers to automatic systems. He intermediates. In conventional proc- 
also carries Pyrene parts and recharges. One call to him, one esses, an acidic catalyst is used to 


‘ : ' form the resin intermediate. In the 
purchase order, one invoice will take care of any need you may new process, the resin is formed by 


have. Write us for his address. wie craraa ie heating the furfuryl alcohol in the 

re ee presence of a special type of activated 

Portable fire extinguishers: voporizing liquid, soda-acid, foam, cartridge-operated, car- alumina catalyst. Resinification, as a 

bon dioxide, dry chemical, and pump tanks * Wheeled extinguishers: soda-acid, foam,’ result, takes place quickly and 
carbon dioxide, dry chemical types * Air foam play pipes * Systems for special hazards smoothly. 

Contrary to intermediates turned 

out by the conventional processes, 


PYRENE MANUFACTURING COMPANY Nielsen claims that his product has a 


593 Belmont Ave. Newark 8, New Jersey long shelf life, practically unlimited. 
Affiliated with C-O-Two Fire Equipment Co. In addition, with the new process, 
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DEVELOPMENT 








This complete S-A System includes numerous REDLER 
Conveyors and Elevators, engineered for coordinated han- 
dling. The System feeds the grinding mill, carries ground 
pigment to storage bins, and from the bins to packaging. It 
also takes pigment from rotary kilns, via cooler units to inter- 
mediate storage, and recovers the granulated pigment from 
storage (see large photo). S-A Bin Dischargers are used to 
speed up the withdrawal of pigment from storage. 


CONVEYING 


yslems 


move paint pigments without 
contamination or spillage... 


The problem here was to provide a system to move bulk paint 
pigment through processing, storage and packaging. Contamina- 
tion or escape of pigment could not be tolerated and low handling 
costs were, of course, a prime requirement. : : ; 
: z . : x $ Z-type REDLER rans from cooler at left to 
S-A engineers designed a complete system of REDLER Con- ; , 
storage bins. It also takes excess pigment from 
veyors and Elevators that is meeting these requirements with high reclaiming conveyor under bins. 
efficiency. This is typical of what happens when S-A engineers go REOLER Conveyer-Blevators 


to work on any bulk handling problem. Teaming up their experience ZIPPER Conveyor-Elevators 
with the broad S-A line that includes all types of bulk handling 
equipment has meant substantial handling savings for plants from 
coast to coast. It can probably do as much for you. Write for full 
information. There’s no obligation, of course, 


STEPHENQ#ADAMSON 


3 Ridgeway Avenue, Aurora, Illinois AYIS. COS 105 Angeles, Calif., Belleville, Ontario 








DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Vibrating Conveyors 

Belt Conveyors 

Screw Conveyors 

Bucket Elevators 

Pan Conveyors and Feeders 
Circular Bin Dischargers 
Centrifugal Loaders and Pilers 
TELLEVEL Bin Level Contvols 

Ship Loaders and Unloaders 
Storage and Reclaiming Systems 
Box Car Loaders and Unloaders 
Bin Gates, All Types 
SEALMASTER Ball Bearing Units 


Write for Bulletins 
on any of the above. 








EPPENBACH 
EQUIPMENT 


MIXING AND 
HOMOGENIZING EQUIPMENT 
FOR VACUUM OR 
PRESSURE OPERATION 
WITH THE 


EPPENBACH 
“AGI MIXER” 


Affording advantages of 
paddle mixing and high 


speed homogenizing in one 
compact installation. 


PHOTOS 
IN ANY STYLE 
OR SIZE 
TO FIT YOUR 
REQUIREMENTS 


Bay gg sn 
conditions aoe ge complete for immediate 
operation. Write for Circular 403 and additional information. 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 








ADMIRAL TOOL & DIE CO. INC. 














these Yeuskecha 


P.D.* Sanitary Pumps 


WILL EARN MONEY FoR YOU . 
IN SAVINGS AND PRODUCT PROTECTION 


Whether your product is light liquid, creamy, semi- 
solid or even chunky, you can handle it more efficiently 
and more economically with a WAUKESHA P. D. 
Pump. For with Waukesha's Positive Displacement 
principle of action, your product comes out of the pump 
exactly as it goes jnto the pump. There's no possibility 
of churning, aeration, agitation, crushing. That’s why 
it’s standard in leading food, beverage, dairy, chemical 
and textile plants the country over. 

The Waukesha P.D.* Pump features: One-Piece 
O-Ring Sanitary Seal — Compact streamlined construc- 
tion of Corrosion-Resistant “Waukesha Metal” or Stain- 
less Steel on all product-contact parts — Heavy Duty 
Ball Bearings — Faster cleaning and sanitation —- and 
other advantages. 


r for pt housing P 
* P.D. — Positive Displacement 


Seon eye : 100% 
its Gas #38 97 L997 Foz 
“etpump to fit your needs. | SANITARY 


WAUKESHA PUMPS 


FOUNDRY co. Dependable Product of a Responsible Manufacturer 
WAUKESHA, WISCONSIN 
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modifying agents may be added to 
the resinification reaction at any de- 
sired point. Compression molding 
compounds based on furfuryl alcohol 
resins consequently can now be pro- 
duced more practically. 

How it Works—In a typical experi- 
ment conducted by Nielsen, 650 g. 
technical furfury] alcohol and 65 g 
8-14 mesh activated alumina com- 
posed mostly of gamma alumina was 
boiled in the resin pot shown above, 
with slow agitation. 

In the process, furfuryl alcohol va- 
pors escape, are condensed and re- 
turned to the resin pot via the trap. 
In about 20 min., liquid collecting 
in the trap becomes cloudy and shortly 
thereafter two liquid lavers form in 
the trap. The top layer is substantially 
water and the bottom layer furfuryl 
alcohol with a small amount of low 
molecular weight polymer, mostly 
dimer probably that has been carried 
over with the alcohol. 

Initial reaction product, which is in- 
soluble in water, forms. The water 
separates out, collects in the trap and 
is removed as needed through the 
valve on the side near the bottom of 
the trap. . 

At the end of.a run, the furfuryl al- 
cohol is collected in the trap and re- 
moved through the bottom valve. The 
trap is kept cool because hot con- 
densed furfuryl alcohol will cause the 
condensed water to boil intermit- 
tently, and with almost explosive vio- 
lence. 

During one experiment after a run 
of 1.75 hr., 99 g. split out in the re- 
action and 61 g. unreacted furfuryl 
alcohol was recovered in the trap. 
The slightly viscous hot resin inter- 
mediate was poured through a screen 
to remove the catalyst. It became 
semi-solid upon cooling. The polymer 
then probably had an average of 12 
furan units to the chain. 

In this experiment, 10 percent cata- 
lyst was used. However, less could be 
used. Thus with 5 percent of the 8-14 
mesh catalyst, the same result is ob- 
tained, but at a slower rate. But the 
reaction is not speeded up significantly 
when more than 10 percent is used. 
A fluid type catalyst may be used, but 
again the reaction rate is slower. 

Economic Atrgument—Nielsen claims 
his gamma alumina process is more 
economical. “In the conventional 
process of producing furfuryl alcohol 
resin intermediate,” he explains, “a 


April 1953—Cuemicat ENGINEERING 





LABORATORY SWING-SLEDGE MILLS 
Capable of reducing poh, 
moderately hard and tough or 
fibrous materials to any degree 
of fineness ‘between 1 in, 
and 20 mesh. The patented 
“‘Open-Door™ feature permits 
ready accessibility for cleaning. 


LABORATORY JAW CRUSHERS 
Spec Roll Jaw action sim- 
plifes close regulation of the 
product with capacities vary- 
ing from 300 or 400 lbs. per 
hour at finest settings, to 1000 
or 2000 Ibs. when opened for 
coarser work. Each fay of 
the crusher is accessible for 
quick and easy cleaning. 


LABORATORY SAMPLE GRINDER 


LABORATORY 
CRUSHING ROLLS 


First designed especially for 
laboratory he og | work, 
Sturtevant Crushing Rolls are 
used regularly in many plants 
where there are limited out- 
puts. Range of output for the 
8x 5 size is from '% in. to 20 
mesh —and for the 12x12 
size fror.. % in. to 20 mesh. 


Laboratory Sample Grinders 
are of the “Open-Door” disc 
type and are capable of very 
fine work, producing products 
as fine as 100 mesh (coarser if 
desired) when working on 
dry, friable, soft or moderately 
hard materials. Simply turn 
hand wheel to provide product 
regulation from 10 to 100 
mesh. 


of full size machines plus extra accuracy and wider 
range of adjustment. The “Open-Door” accessibil- 
ity permits quick, thorough cleaning... prevents 
the possibility of previous batches from contam- 
inating new samples. 


The only sure way to maintain strict quality of 
products is laboratory control . . . and that calls 


for accurate sampling. 
Investigate Sturtevant equipment for your labo- 


ratory. It will cut your sampling costs ... help 
maintain strict quality of products . . . increase 
sales. Write for complete details and catalog, 


STURTEVANT MILL COMPANY 
100 CLAYTON STREET, BOSTON 22, MASS. 
Designers and Manufacturers of: CRUSHERS @ GRINDERS e SEPARATORS ¢ CONVEYORS © MECHANICAL DENS and EXCAVATORS © ELEVATORS © MIXERS 


Sturtevant Laboratory Equipment meets the 
exacting requirements of laboratory work. They 
are fast and accurate . . . provide true samples. 


Rugged and dependable, Sturtevant 
equipment actually has all the features 
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ANNOUNCING.... 


The Completion of Our Large Expansion Program 


material for many uses; to name only a few: 
paper coating and filler, wallboard, ceramics, 


Prompt hip 4 Sal 





fertilizers, insecticides, fungicides, high grade 

refractories, high temperature insulating re- 

ies, paints, tiles, rubber fillers, explo- 

sives or wherever a high grade pure - 
KAOLIN is required. 

“TAKO”—The Pure COLLOIDAL KAOLIN— 

should be thoroughly investigated for your 

its. 


Chemical Anal 


cted Crude Lump—Airfloated—Bulk or Bagged 


Mines: Chaulk Bluff, Alabome Processing Plants: Hackleburg, Alabama Shipping Point: Hackleburg, Alabama 


THE THOMAS ALABAMA KOALIN CO. 
2412 KEN OAK ROAD 
BALTIMORE 9, MARYLAND 


ALABAMAS 


FINEST 





LARGE AIR PASSAGES 





1 
oe, 

sf ' » 

pata afm edponnd 











THE MASTER OF 


DUST 


IN INDUSTRY 


NEW, yet tried in hundreds of diver- 
sified applications embracing the ME- 
CHANICAL, CHEMICAL, and MINING in- 
dustries, the AIR TUMBLER exploits to tne 
fimit the old and proven principle of dust 
separation by centrifugal action to which 
it odds WATER as a trapping medium. its 
SIMPLICITY, EFFICIENCY, DEPENDABIL- 
ITY, and ECONOMY have made the AIR 
TUMBLER stondord equipment wherever 
it has been tried. 


For further information write to: 


SUPPRESSION & ENGINEERING CO. 
P.0. BOX 67, LAKE ORION, MICHIGAN 
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/VISCOSITY 


As Simply, Quickly, 
Easily as Taking 


Temperature Readings 


SYNCHRO-LECTRIC 


VISCOMETER 


Just a flick of a switch, then 
read the Brookfield dial, and you 
have your viscosity determination 
in centipoises. The whole opera- 
tion, including cleaning up, takes 
only a minute or two. 

Available in a variety of models 
suitable for extremely accurate 
work with both Newtonian and 
non-Newtonian materials, Brook- 
field Viscometers are portable and 
plug in any A.C. outlet. Write 
today. 

Address: Dept. C, Stoughton, Mass. 
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solvent is added to moderate the re- 
action, the intermediate formed must 
be washed and (or) neutralized to in- 
activate the acidic catalyst employed, 
and finally the intermediate must be 
dried. All these steps are eliminated 
in the new alumina process.” 

Conventional processors do not 
agree with Nielsen. They say that a 
neutral catalyst is not that much more 
effective than acidic catalysts, espe- 
cially a rather expensive one as gamma 
alumina. Comunercially, the process 
would be carried out in much the same 
way as it is right now. In addition, 
they claim the explosion hazard is 
magnified unduly, 


OPINION 


-»»Coal Chemicals Wanted 


What kind of market do we have for 
so-called coal chemicals? On the sup- 
ply side of the picture, the coal tar and 
light oil industries have been expand- 
ing at the rate of 2 to 3 percent per 
year, pretty much paralleling the steel 
industry. However, there is no long- 
term prospect of rapidly increasing 
supplies from this source. 

From petroleum sources though, 
long-term prospects look good. Today, 
the petroleum industry is adding appre- 
ciably to supplies of benzol and tuluol, 
and may in the future turn out greater 
quantities of naphthalene. 

On the demand side, expansion is 
rapid. For example, polystyrene resins 
and styrene uses for synthetic rubber 
will require greater quantities of ben- 
zol. Synthetic detergents use, which 
has been increasing the last few years 
at the rate of 30 percent per year, will 
also boost benzol or phenol demands. 
This use also consumes smaller 
ainounts of naphthalene. 

Growth in resins has also been 
rapid: 35 percent per year for poly- 
styrenes and 14 percent per year for 
phenolic resins. Alkyd resins and plas- 
ticizers for coatings represented by de- 
mand for phthalic anhydride have 
been growing at a rate of 15 percent 
per year. 

“In a long-range view, demand for 
aromatic chemicals has outstripped the 
foreseeable supply from the coke 
oven,” says Vice President Harry B. 
McClure, Carbide and Carbon. With 
over $11 million invested in a new 
coal-hydrogenation pilot plant, Car- 
bide has an obvious interest in the 
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Tn the Spence Regulator, the: ‘els 

are out of the path of the steamvor other — 
fluid flowing through the valve. ‘They 
operate at low unit stress for exceptionally 
long life. This is only one of the many 
Spence design features that assure 
dependable, accurate regulation year after 
year. That means less down-time, less 

time and money wasted on replacement 

of parts. 








Spence makes a wide line of automatic 
regulating valves: Pressure, Temperature, 
Differential Pressure, Back Pressure, Pump 
Governor and many other types. Write 
for bulletin 100 giving full details, 


“sp rings 


FOR LONGER LIFE 


+ 
® 
° 
® 
© 
e 
e 
e 
e 
° 
® 
* 
e 
ae 
* 
« 
se 
° 
= 
« 
e 
* 
t 
° 
° 
o 
e 
a 
s 
o 
e 
e 
° 
e 
a 
a 
* 
+ 
e 
a 
e 
e 
= 
e 
o 


Type EW 
Pressure 
Regulator 


SECO METAL SEATS AND pia 
Durable SECO Metal resists wiredrawing. aay 
, More than twenty years of experience — 
other desig n in thousands of installations has failed to 
- produce a single*case where SECO Mate 
fe eatures: has been cut by steam. 


LARGE BALANCED METAL DIAPHRAGM 
located in a cooled zone with a condensate 
seal above and below it, never has to 
be replaced under normal conditions. 


PACKLESS CONSTRUCTION—All Spence 
main valves ond most pilots are built 
without stuffing bexes, This minimizes 
friction . . . reduces valve stem wear 
and eliminates time-consuming maintenance. 


SPENCE ENGINEERING 
‘COMPANY, INC. 


WALDEN, NEW YORK 


j ale ‘ ie 
L Stias ait 3 an ie 
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Understanding 
your 
Processing 








...We start with that 


Yes, we start with a full understanding of your process- 
ing requirements. This understanding is supplemented 
by our experiences in mechanical and process design 
which enables us to provide the best equipment for your 
particular problem. Our engineers certainly know proc- 
essing, and knowing it can appreciate what the equip- 
ment is expected to do. 


Included in a long and varied list is equipment such as — 


Process Units Special Coils 
Distillation Columns Extraction Equipment 
Pressure Vessels Heat Exchange Units 


Our shop men are skilled in fabricating all kinds 

of materials to close tolerances. They, too, have many 

years of experience back of them. With this two-fold 

service available —experience design engineers and 
; skilled shop craftsmen, wouldn’t you like to have us work 
“.0n your equipment problems? 


mmeeung and —-Y 
/ Hlanupactwung 


re 


 —— 
<2 


s Equipment 
of Our Design 


Tr 
olve Your Problem 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. © 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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future market of chicken wire chem- 
icals. 

According to McClure, the com- 
pany’s crystall ball divines huge mar- 
kets for new end uses. On the near 
horizon are blowing agents for plas- 
tics. Structural materials that require 
aromatic chemicals are coming. In 
clothing, for example, aromatic chem- 
icals are becoming more important in 
the new textile fibers. Besides these, 
Carbide’s application research, that of 
the coke-oven industry, and its custom- 
ers, McClure says, will develop new 
uses. 


REPORT 
. . . Adsorption Techniques 


In adsorption operations, what is 
the most effective way of treating a 
solution with activated charcoal? W. 
A. Helbig and C. J. Ballos, Atlas 
Powder Co., who have been conduct- 
ing tests with activated charcoal and 
brewer’s wort, recently reported sev- 
eral effective methods for treating a 
solution with activated carbon. 

In one investigation, a slurry was 
made with warm water in the ratio of 
one pound of carbon per gallon of 
water. Enough slurry was made to 
provide six pounds of carbon for each 
hundred barrels of wort to be treated. 
Either mechanical agitation or re- 
cycling through a pump may be used 
to uniformly suspend the slurry. 

After full boiling began and the 
hot break begins to form, slurry was 
added to the brewing kettle. The 
slurry may be dumped directly into 
the kettle with pails, piped directly to 
the kettle, or sent to the kettle via a 
grant. The wort is then vigorously 
boiled to assure thorough mixing. 

When the mix cannot be boiled, in 
cellar treatment operations for exam- 
ple, other methods are possible. For 
example, the carbon can be put into a 
storage tank with a small quantity of 
water or beer. Then the beer to be 
treated can be pumped into the tank: 
The turbulence stirs up the slurry at 
the bottom of the tank. Rousing with 
carben dioxide is also effective. 

However, here is a even better 
method: Inject the carbon slurry into 
the pipeline carrying the beer to a 
storage tank with a_ proportioning 
pump. The slurry injection lines 
should be short—not over 12-15 in. 


April 1953—Cuemicat ENGINEERING 





4 reasons wily Irane 


dry-type fluid coolers last longer 


Correct metal selection 


A wide variety of types of metals are avail- 
able for highly corrosive applications. Coils 
can he supplied in combinations of cupro 
nickel, admiralty, red brass, copper, alumi- 
num, monel, steel, stainless ‘steel and man 
other special metals. TRANE engineered pr 
ucts have solved corrosion problems of ail 
types, yet obtained maximum heat transfer 
and maximum life from the fluid circuit. 


Permanently bonded fins 


In constructing the Extended Surface Coil— 
heart of the fluid cooler—TRaNneE bonds fin to 
tube mechanically. This bond is as permanent 
as the metals that form it and as strong as 
though fin-and-tube were one. Heavy support 
plates are used to reinforce and protect the 
coil and prevent tube sagging. And the exclu- 
sive TRANE Guide Flange cradles the coil to 
permit expansion within casing. 





Extra-rugged construction 


Framework of the TRANE Fluid Cooler is so 
strong it can be used for stationary or port- 
able installation without additional bracing. Its 
simple structural design permits fastest pos- 
sible erection, Yet it is more than strong 


Freedom from vibration 


cane Fluid Coolers run smoothly . . . quiet- 

They stay sound and tight longer because 
ah RANE engineers have virtually eliminated 
the causes of vibration. Here’s how: The 
variable-pitch fans are dynamically balanced. 


Solid, oversized fan shaft is firmly mounted 
in giant thrust bearings. Drive components 

ed at the factory and ship assem- 
rifice ring is designed to match the fan. 


enough to support core and accessories and 
withstand Barns pre shock load. Finish on the 
TRANE Fluid Cooler is a rubber-base paint are ali 
that’s completely weatherproof. 1 bled. 


Trane Dry-Type Flvid Coolers 
can be used profitably in 
hundreds of ways. Series GC 
for vertical discharge 
(shown above) is made in 6 
regular sizes with fan diame- 
ters ranging from 72” to 144", 


pioneers in the science 
of heat exchange 


The — Conpeny, La Crosse, Wis, « East. Mfg. Div., Scranton, Penn. 
Trane Co. of Canada, Ltd, Toronto * 80 U.S. and 14 Canadian Offices 


Jecket water cooling costs 2re cut to the 
minimum with the TRANE horizontal air 
stream Fluid Cooler. Series EC—available in 
14 sizes with fan diameters from 18” to 120’. 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING, AIR CONDITIONING AND HEAT TRANSFER EQUIPMENT 
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my MANUFACTURERS SINCE 1929 
+ L444 d= 7241, 


SCREW PRODUCTS COMPANY, INC. 
33 GREENE STREET NEW YORK 13, N. Y. 























HEALTH AND HAZARD PROTECTION 


WITH ECONOMY AND EFFICIENCY 


Remove harmful and obnoxious dusts, fumes, 
vapors and gases and replace them with health- 
ful, clean washed air. Step-up worker efficiency 
by installing a Schneible Multi-Wash System 
in your plant! 

Recent tests by an unbiased laboratory show 
Multi-Wash to be 99.9+% efficient in the 
removal of contaminated air. And in some 
processes where material can be recovered in a 
wet state, it is possible to reclaim substantial 
quantities of materials ordinarily considered to 
be waste products. 

For top efficiency with a minimum of up- 
keep, investigate the Schneible Multi-Wash by 
writing for bulletin 551 or contacting your 
local Schneible representative. 


CLAUDE B. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station 
Detroit 2, Michigan 


MULTI. 
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MULTIPLIES WASHING 
FOR TOP EFFICIENCY 
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When the slurry is put into the line 
_ it is stirred up by the turbulent flow 
of the beer. By the time the large 
tank receiving the beer is full, the car- 
_ bon will have done its job. It usually 
| takes 30 min. for the carbon to act. 
_ The carbon can then be filtered in an 
| ordinary powder filter. If, through 
_ mischance, some carbon gets past the 
powder filter, it can be removed in a 
pulp filter. 


DEVELOPMENT 
. . » Transferring Heat 


The battery of exchangers at New 
| York City’s Owl’s Head sewage dis- 
posal plant picks up heat from 
| engine-jacket water and supplies it to 
| sludge digesters and building space 
_ heaters. When heat loads are high, 
' two oil fired boilers heat water to 
_ supplement the flow to the exchangers. 
| When the loads are low, engine-jacket 
| water passes through a set of secondary 
| heat exchangers and is cooled by plant 
| effluent. 
| In the digesters, excess sludge and 
scum from a settling basin are treated 
in two stages. Bacteria-containing 
sludge is recirculated; and supernatant 
| liquid from the second stage is sent 
| back to the plant wetwell for repro- 
| cessing. 
| The Owl’s Head plant, which can 
| treat 160 million gallons of sewage a 
day, is the first installation to use 
modified aeration treatment of sew- 
age. 


—— LITTLE BONER 


Lesson From Washington? 


A large and well-known chemical com- 
pany, with head offices in New York, has 
usually been looked upon as a pretty smart 
operator—alert and efficient in keeping a 
finger on its plants throughout the coun- 


Every year the New York office allowed 
depreciation for the dock at one of its 
southern plants. That was proper, for it 
had been on the books for years. The 
plant manager always accepted the depre- 
ciation figure without question. 

Then about six months ago some smart 
meddler pointed out that the plant was— 
and always had been—at least 50 miles 
from a river o1 any other navigable body of 
water! 

Now the big mystery is, Who put that 
“dry” dock on the books? i 


Wits around the company say that too 
many people at the head office have had 
experience working for Uncle Sam. What 
else can you expect, they ask? 

If you have a true Little Boner, why not 
send it to the Editor, Chemical Engineer- 
{0 830 West 42nd St., New York 36, 
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ON THIS SIDE » 


= Data on Taylor Forged Steel Flanges 


A VOLUME OF 


DATA 


.-. covering welding fittings and forged steel flanges... 


ON A SINGLE SHEET 


Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 2” 


HG 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: P. O. Box 485, Chicago 90, lil. 
Offices in all principal cities. 
Plants ot: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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through 24”, it gives all essential dimensional and bolkt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON. 


iicadatadtetatadendataaaa,a an 


Please send me one of your fitting and flange sheets: 


NAME____ 








POSITION 








City OG ccc UT i iisisiiimitcionestiiviatas 
Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, til. 


Remie ceme come ES GHD GEES GEES GEES GUND GUNES GUEED Gums came Gums que Gm ooes ee aed 
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How CALCO uses PYREX pipe in 


jacketed kettles cross-connected through PYREX® brand 











The Jacketed kettles shown in the two Pressures from 14 PSI to a vacuum of 
views of this Calco test-run installation 29” of mercury. The pH range is from 
supply experimental productstoa glass ‘very low’ to 10. In the left-hand pic- 
heat exchanger through 1” and 2” ture the operator is charging one of the 
PYREX brand “Double-Tough” glass kettles with concentrated acid. In the 
pipe and fittings, and a 3” glass vapor right-hand picture, he is making a 
trap. Teflon gaskets are standard. Tem- valve adjustment. 

peratures range from 125°C. to — 10°C. 
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processing pharmaceuticals 


glass pipe permit either distilling or refluxing 


The purity of pharmaceuticals 
manufactured by Calco Chemical 
Division, American Cyanamid 
Company, in its Bound Brook, 
N. J. plant requires the use of 
much glass processing equipment. 

The two-still installation illus- 
trated here is used to test run new 
pharmaceuticals and intermediates 
on a production scale a step above 
laboratory operations. Materials 
handled cover the entire pharma- 
ceutical field, and involve a wide 
variety of corrosives. 

According to Dr. J. M. Smith, 
Assistant Managerof Pharmaceuti- 
cal Research, this installation’s 
flexibility of operations is consid- 
ered unlimited so far as pharma- 


m PON 
~ gp 


PYREX pipe can be prefabricated to 
your exact measurements or cut and 
beaded on the job by your own men 


with the aid of a simple tool kit. 


Corning adapter flanges or ferrules are 
available for connecting PYREX pipe 
to other pipe materials, valves, or tank 
nozzles. Complete fittings also available. 
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ceuticals are concerned. Part of its 
flexibility is due to the manner of 
cross-connecting the kettles so 
that it is possible to distill or reflux 
from either kettle. Most fre- 
quently, the kettles are used inde- 
pendently, or alternately, accord- 
ing to need. Both feed into one 
condenser. 

This is only a small example of 
Calco’s use of PYREX brand 
“Double-Tough” glass pipe in the 
production of pharmaceuticals and 
intermediates. Its other six plants 
use PYREX pipe wherever corro- 
sion or product purity are prob- 
lems. You will find it well worth 
your time to check the many ad- 
vantages PYREX pipe offers. 


Where excessive vibration is encoun- 
tered, a Teflon bellows may be used in 
the line. Adjustable glass joints and 
spacers permit wide flexibility of layout. 


Pipe hangers can be the same as used 
for metal pipe. It is recommended that 
some resilient material be used as pad- 
ding to prevent scratching of glass. 


The PYREX pipe 
distributors listed below 
carry the complete line 


Contact the one nearest you: 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 


FRESNO 17, CALIFORNIA 
Valley Fdy. & Mach. Works 
NEW HAVEN, CONNECTICUT 
Macalaster Bicknell Company 
ATLANTA, GEORGIA 

< athe, Gel. ie, a 


- Li 











CHICAGO 44, ILLINOIS 
Fred S. Hickey, inc. 


NEW ORLEANS, LOUISIANA 
W. H, Curtin & Company 


CAMBRIDGE 39, MASS. 
Macalaster Bicknell Company 


ST. LOUIS 4, MISSOURI 
Stemmerich Supply inc. 


LODI, NEW JERSEY 
Mooney Brothers Corporation 


ALBANY 5, NEW YORK 
A. J. Eckert Company 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Co. 


ROCHESTER 3, NEW YORK 
Will Corporation 


HATBORO, PENNSYLVANIA 
Sentinel Glass Company 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS 
W. H. Curtin & Company 


SEATTLE 4, WASHINGTON 
Scientific Supplies 

TORONTO, ONTARIO, CAN. 
Fisher Scientific Co., Ltd. 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd. 


| 
| CORNING GLASS WORKS 
Dept. CE-4, Corning, N. Y. 


| Please send me the printed information 
1 checked below: 


] (] "PYREX brand "Double-Tough” Glass Pipe 
| and Fittings” (EA-3) 


| (I) "PYREX brand Glass Pipe in the Process 
industries” (EA-1) 


; (L)"PYREX Cascade Coolers” (PE-8) 


! 
| Name 





Title. 


























Chiaiiul Ongineess Loeokshelf Edited by Lester B. Pope 


Voice in the Wilderness 


Tue PuysicaL CHEMISTRY OF 
Surrace Firms. By W. D. 
Harkins. Reinhold Publishing 
Corp., New York. 413 pages. 
$10. 


Reviewed by S. Ross 


The genius of W. D. Harkins is 
embodied in this book, both in its 
strongest aspects and with its astonish- 
ing foibles. In few scientific men of 
genius have the defects of their quali- 
ties been more inextricably mingled 
with their real and valuable gifts. 

This book is a summary of his lat- 
est work and the latest development 
of his ideas on many aspects of surface 
chemistry. In spite of the specialized 
treatment of the topics described it is 
not a bad book to use for an introduc- 
tion to the subject, although it would 
require supplementing from other 
sources. It has the merit of starting 
at the beginning, and in his account 
of fundamentals (Chapter 1, The Na- 
ture and Energies of Surfaces) Harkins 
is both inclusive and precise. It is 
only when he begins to select the ad- 
vanced topics that the very personal 
character of the book appears, for in 
. each case he concludes with a descrip- 
tion of his own work, and makes no 
pretense of any show of interest in 
any other. It is, therefore very mis- 
leading on the historical accounts. For 
example, the drop weight method of 
measuring surface tension is described 
elaborately in nine pages. This descrip- 
tion has only brief, passing references 
to five papers other than those pub- 
lished by Harkins and his co-authors. 
By contrast, J. R. Partington in the 
second volume of his “Advanced 
Treatise on Physical Chemistry,” dis- 
cussing the same subject, has 148 ref- 
erences (10 by Harkins). The general 
result is not as disastrous as this ex- 
ample might suggest. Over a long 
working life Harkins had a lively in- 
terest in nearly every aspect of surface 
chemistry, and though the book is 
chiefly Harkins, yet Harkins, if any 
worker, can be described as the great- 
est contributor to the whole subject. 
In addition to the chapter already 
mentioned, the book contains chapters 
on films on liquids, films on solids, 
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properties of soap solutions and the 
mechanism of emulsion polymeriza- 
tion. 

By temperament Harkins preferred 
to swim against the stream. In science, 
where, more than the layman suspects, 
fashions are set by accepted leaders, 
the voice crying in the wilderness can 
be shamefully neglected. Time has 
already vindicated some of Harkins’ 
unpopular positions and may yet set 
right some of those that remain. The 
case made out by Harkins for multi- 
molecular adsorption of vapors on 
plane solid surfaces at high relative 
pressures may now be taken as proved. 
It was an unwarranted but fashionable 
extension of Langmuitr’s ideas against 
which Harkins raised his voice. A 
similar unwarranted but fashionable 
extension of the ideas of H. S. Taylor 
is opposed by Harkinis, e.g. in this sen- 
tence: “*. . . some recent workers have 
overemphasized the effects of the 
heterogenity of the surface upon physi- 
cal adsorption, presumably carrying 
over their ideas on chemical adsorp- 
tion.” I believe that this statement 
will also be found to be true. The 
solitary voice was not always right, or 
even plausible. Nevertheless there is 
a stimulus to thinking in all Harkins’ 
ideas about surface films, even when 
they seem most dubious. 


Laitice Theeries 


IMPERFECTIONS IN NEARLY 
Perrect Crysras. Editorial 
Committee: W. Shockley, J. 
H. Hollomon, R. Maurer, F. 
Seitz. John Wiley & Sons, New 
York. 490 pages. $7.50. 


Reviewed by W. C. McCrone 


This book is a collection of 17 
papers delivered in October 1950 at 
the Pocono Manor conference on 
“Lattice Imperfections.” The meet- 
ing was sponsored by the National Re- 
search Council with the support cf 
the Office of Naval Ordnance. The 
papers were subsequently collected and 
edited for publication with much of 
the discussion which took place at the 
conference. “ 

The book is divided into four parts 
of which the first, Part I, has the title 
“On the Nature of Imperfections in 


Nearly Perfect Crystals” and is con- 
cerned with basic concepts. Part II 
“The Role of Imperfections in De- 
formation” covers deformation of 
metals. Part III “Diffusion and Re- 
lated Phenomena” deals with the mo- 
tions of excess electrons and those 
subtle transient imperfections, ex- 
citons. Part IV “On The Properties 
and Effects of External and Internal 
Surfaces of Crystals” is concerned with 
grain growth in metals and with “‘sub- 
structures” within individual metal 
grains. 

In the first paper, F. Seitz classifies 
and defines crystal imperfections and 
subdivides these into six primary types 
and three transient types. Each type 
is discussed from a brief historical 
point of view although the emphasis 
is on the individual characteristics of 
each type of imperfection and the 
means by which each is generated. 
W. T. Read, Jr. and W. Shockley also 
classify dislocations with subdivisions 
of complete and partial dislocations. 
The paper then deals with the nature, 
mechanisms of formation and conse- 
quences of dislocations. 

C. S. Barrett in opening Part II 
covers the use of diffraction as a means 
of detecting and analyzing twin faults 
in metals. He gives many alloy ex- 
amples and relates some types of trans- 
formation to plastic flow. Paper 4, by 
W. T. Read, Jr., is a brief review of 
experimental data on slip lines mostly 
with respect ‘to pure metals. B. E. 
Warren and B. L. Averbach in Paper 
5 cover the theory of and application 
of X-ray diffraction to the study of 
cold work in metals. N. F. Mott 
(Paper 6) summarizes the factors re- 
sponsible for mechanical strength in 
metals. J. S. Koehler (Paper 7) dis- 
cusses the influence of imperfections 
on the elastic constants of metal single 
crystals, 

Part III opens with Paper 8 by R. 
G. Breckenridge on relaxation effects 
in ionic crystals such as the alkali 
halides, silver chloride and thallium 
halides. L. Apker and E. Taft discuss 
F-centers in alkali halides having halo- 
gen vacancies and the relation between 
photo-electricity and these F-centers. 
J. Bardeen and C. Herring formulate 
a theory of diffusion for a two-com- 
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The new Taylor idea in 
Panel Instrumentation! 


receiver mechanisms 


kept clean by self- 


purging feature! 





both receiver and 
controller plug in 
like a radio tube! 


Continuous, trouble free performance 
assured even in difficult atmospheres. 


ORROSIVE atmospheres, dust or fly ash can’t get 
& into the mechanism of Taylor’s TRANSET* Receiv- 
ers because the protective case or sleeve is self purging. 
Even the simplest receiver can be provided with the self- 
purging feature. In fact, the TRANSET receivers have 
corrosioneresistant qualities comparable with those of 
the well known FULSCOPE* line of controllers, thus 
making them completely suitable for all industrial serv- 
ice. Both Receivers and Controllers plug in like a radio 
tube. You can change from the simplest to the most 
complete control by simply pulling out one unit, plug- 
ging in another. 


NOTE THESE FEATURES TOO 

A single mounting is all you need for both controller 
and recorder or indicator. All units can be mounted 
on the panel without welding, without drilling holes. 
And you can change from indicator to recorder, or 
vice versa, in only 10 seconds. 

Protective sleeve or case permits both self-purging fea- 
ture as well as complete mechanical protection to 
receiver mechanism. 

The only piping connections required are air supply, con- 
troller output and to the variable transmitter. All other 
connections are made automatically, in the self-sealing 
manifold. 


TAYLOR INSTRUMENTS 
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*Reg. U. S. Pat. Off, 


All adjustments on recorder or indicator can be reached 
conveniently, from the front, without disturbing any 
connections. 


You save panel space, because units can be mounted only 
a few inches apart. You save money, both in labor and 
materials on installation, thanks to the simplified pip- 
ing and mounting. 


Continuous valve position indication on separate scale 
tells valve air pressure at a glance. 


Chart read-back device gives easy access to past records 
without disturbing any function of the recorder or in- 
terrupting the record. 


A new chart drive mechanism for greater convenience, 
greater dependability. 


Thanks to its corrosion and dust-proof qualities, this 
plug-in-type Taylor TRANSET Control System is par- 
ticularly suitable for use in chemical industries and re- 
fineries. Call in your Taylor Field Engineer, or write 
for full information. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


v v v 
Instruments for indicating, recording and controlling 


temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


MEAN ACCURACY FIRST 
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Cambridge 
Wire Cloth Co. 
Dept.G* Cambridge 4, Md, 


GCFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See Wire Cloth’ in yeur classified phone book. 
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BooxsHeEtr, cont. . . 


ponent system in which they consider 
the Kirkendall effect. C. Zener also 
presents a theory of diffusion. 

Part IV begins with Paper 12 by 
J. C. Fisher and C. G. Dunn on sur- 
face and interfacial tensions of single- 
phase solids, W. T. Read, Jr. and W. 
Shockley present a dislocation model 
for grain boundaries. C. S. Smith dis- 
cusses the behavior of interphase in- 
terfaces as distinguished from grain 
boundaries between crystals of the 
same phase, A. Guinier discusses sub- 
structures within single grains and the 
X-ray and microscopic techniques 


necessary for their study. B. Chalmers 
distinguishes between the properties 
and effects of grain boundaries. The 
final paper by R. Smoluchowski (17) 
deals with movement and diffusion 
phenomena in grain boundaries. 

This book summarizes and brings 
up-to-date a rapidly moving and 
hitherto uncollated field of research 
which is of great importance especially 
in the field of metallurgy. There is 
little overlapping of chapters or con- 
fusion in terminology as might be ex- 
pected and the book will be valuable 
and useful to the theoretical physicist 
and chemist as well as the more prac- 
tical engineer and metallurgist. 








local Books Y Panphlels 





Subject 


| Sulfur 


High Polymers 


Summary 


Calculations of certain thermody- 
namic functions to high tempera- 
tures for gaseous sulfur (monatomic 
and diatomic), sulfur monoxide, 
sulfur dioxide, sulfur trioxide and 
hydrogen sulfide from molecular and 
spectroscopic data. Values of the 
heats of formation of the various 
atomic and molecular species are se- 
lected from published experimental 
data and certain industrially impor- 
tant equilibria are calculated. 8 


pages. 


Study of the magnesium-rich side of 
the magnesium-zirconium constitu- 
tion diagram for the purpose of im- 
proving the information on this sub- 
ject. The diagram developed is 
similar in form to that found by 
previous investigators, but the phase 
boundaries differ as to temperatures 
and alloy compositions. 8 pages. 


Reports on 61 papers on low tem- 
perature physics. ‘These papers dis- 
cuss various aspects of such subjects 
as superconductivity, calorimetry, 
thermometry, second sound, flow 
properties of helium II. 291 pages. 


Studies of the effect of sorbed mois- 
ture on compressibilities of leather, 
cellulose, wool and silk fibroin. 
Empirical compression equations are 
given. 5 pages. 


How scientific research can be ap- 
plied on a large scale to promote 
the technical advancement of West 
Germany’s industry and thereby to 
raise the country’s productivity 
level, Report of a MSA investigat- 
ing team of specialists sent to West 
Germany. 50 pages. 


Listing of active industrial mineral 

ucing companies in Oregon, 

ashington, Idaho, Montana and 
British Columbia. 12 pages. 


How to Order 


RP2350 By William H. 
Evans and Donald D. Wag- 
man. Supt. of Documents, 
Washington 25, D. C. 10 
cents. 


RP2352. By J. H. Schaum 
and H. C. Burnett. Supt. of 
Documents, Washington 25, 
D.C. 10 cents. 


C519. Supt. of Documents, 
Washington 25, D. C. $1.75. 


RP2349. By C. E. Weir. 
Supt. of Documents, Wash- 
ington 25, D.C. 


PB111082. Office of Techni- 
cal Services, Dept. of Com- 
merce, Washington 25, D. C. 
$1.25. 


IC No. 8. By A. O. Bartell. 
Raw Materials Survey, 701 
Woodlark Bldg., Portland 5, 
Ore. (Continued) 
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POWERSTA 
lauiehle Toarfoonn 
sie 1 0) pe 


... with a rheostat or other resistance POWERSTAT type 10 is rated: 
type controls. You will find POWER- INPUT: 120 Volts, 60 Cycles, 


1 Phase 


STAT type 10 the ideal source of vari- OUTPUT: 0-120 Volts, 0-132 Volts, 


able a-c voltage control of 50-100-150 — ec 


i | 
watt loads. es ey 10 weighs only 1 POUND, 


@ EFFICIENCY of type 10 is high . . . does not control by dissipating power in the wasteful 
form of heat as does a resistance type control, 


@ SPACE REQUIREMENT of type 10 is only 2% by 3% inches. Not only is it compact but since 
it does not produce heat there is no ventilation problem. 


@ CONSTRUCTION of type 10 is rugged for long life and dependable service. 


@ ADAPTABILITY. of type 10 to any load within its rating is possible without tailoring as is 
necessary with a resistance type control. 


® RATING of type 10 is conservative with the rated output current available at any 
brush setting. 


® MOUNTING - of type 10 is simple by means of a single hole in the panel. It is locked in 
position by a keying arrangement. 


@ OPERATION of type 10 is smooth, stepless and silent. 


®@ PRICE of type 10 is low . . . comparable to any other type of a-c voltage control 
apparatus of equal capacity and characteristics, 


A comparison of POWERSTAT type 10 with o 
rheostat or other resistance type controls re- 
veals that it is the logical answer to any vari- 
able a-c voltage control problem involving 
loads up to 150 watts. 


Additional information on POWER. 
STAT type 10 is available by writing 
1404 Mae Avenue, Bristol, Conn. 
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POWERSTAT type 10 is a small, compact avto- 
transformer of toroidal core design with a © 
movable brush-tap. Rotation of the tap de- 
livers any output voltage from zero to, or 
above, line voltage. It is tapped to allow 
compensation for a 10 per cent drop in line 
voltage. 


rue SUPERIOR ELECTRIC co, SE 
<0 


BRISTOL CONNECTICUT 








Recent Books & Pampuets, cont. . . 


Subject Summary 


Maintenance Describes a modern*approach to re- 
duction of maintenance costs for 
the chemical process industries. 






Report on a comprehensive research 
project on water-quality criteria in 
California. The research comprised 
a literature survey and the prepara- 
tion of a compendium of all known 
data on the subject with regard to 
almost all beneficial water uses and 
most contaminants and pollutants. 


512 pages. 
British Directory of the members of the 
Chemicals Assn. of British Chemical Mfts., 


classified list of British chemicals, 
classified list of indicators and mi- 
croscopic stains, list of proprietary 
and trade names and trade marks. 
179 pages. 


Compressed Air Discusses such uses of compressed 
air as: actuation by air cylinders, agi- 
tation of liquids, blast cleaning, 
chipping an scaling, clamping, 
drilling, forging, ~ ing, hoisting, 
instrument control, molding and die 
casting, spraying. 36 pages. 


Industrial An evaluation of various disposal 
Waste methods and their applicability to 
—_ waste control conditions. 
echniques, reactions, and design 
considerations as well as advantages 
and weaknesses of each method are 

provided. 72 pages. 


Ethyl Properties and essential information 
Chloride for safe handling and.use of ethyl 
chloride. 16 pages. 


Nitrogen Latest data on the thermodynamic 
—— of nitrogen over the range 

—320 deg. F. to 500 deg. F. at 

sepa of from 10 to 1.500 psia. 

‘or the engineer's use in designing 

nitrogen separator plants or for other 

similar low temperature work. 28 


pages. 


Design formulas and other pertinent 
information on the design and con- 
struction of pressure vessels and 
tanks. Cloth bound. 308 pages. 








Pressure Vessels 


Asbestos Uses, production, trade and supply 
of this strategic material. 


Amy! Nitrite Temperature limits of flammability 
in air; lower temperature limit of 
flammability in oxygen; ignition 
temperatures. Graphs, 6 pages. 


bs 
# ‘ i. 





A FEW EXAMPLES OF 


SPROUT-WALDRON 
How to Order PELLETED MATERIALS 


slg 











“The Problem of Méainte- 
nance Costs.” By Jackson D. 
Leonard. R.S. Aries & Asso- 
ciates, 400 Madison Ave., 
New York 17, N. Y. Gratis. 








SWPCB Publication No. 3. 
Documents Section, State 
Printing Div., 11th and O 
Sts., Sacramento 14, Calif. 
$3. 












“British Chemicals and Their 
Manufacturers, 1953.”’ Assn. 
of British Chemical Mfrs., 
166 Piccadilly, London, 
W.1., England. Gratis. 









“Compressed Air Power in 

Industrial Production.” Com- 
ressed Air and Gas Institute, 
410 Terminal Tower, Cleve- 

land 13, Ohio. 25 cents. 











“Methods for Treating Met- 
al-Finishing Wastes.” Ohio 
River Valley Water Sanita- 
tion Commission, 414 Wal- 
nut St., Cincinnati 2, Ohio. 
$2. 










SD-50. Manufacturing Chem- 
ists’ Assn., 246 Woodward 
Bidg., 15th & H Sts., N.W., 
Washington 5, D. C. 25 
cents, 








Research Bulletin 18. B 
O. T. Bloomer and K. N. 
Rao. American Gas Assn., 
420 Lexington Ave., New 
York 17, N. Y. $3.50. 










“Manual for the Design of 
Ferrous and Non-Ferrous 
Pressure Vessels and Tanks.” 
Fourth edition. By Karl O. 
Siemon. Edwards Bros., Inc., 
Ann Arbor, Mick, $3.85. . : N ‘ 


Report M-3, U. S. Tariff | | SPROUT-WALDRON 





















\ 

} 
Commission, Washington 25, | | SPECIAL FACILITIES | 
D. C. e Fabricating e Machining 
“Flammability of Amy Ni-| | ° Custom Founding « Woodworking ‘ 






trite.” By M. G. Zabetakis | \ e Laboratory Testing 
~~ G. bof esse 3 4877. i ae 

ureau of Mines, U. S. Dept. 4“ P 
of the Interior, Pittsburgh ——+—— For aponess ste—_——_) 
Pa. : a nd a a os ¥ » % 
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Pellets Produce Profits 
i ee 


PROUT-WALDRON’S 


CONTINUOUS 
PEFLLETER 





———¥» for processing 
—¥} densifying 
—¥» handling or 
———) up-grading 
many materials 





By forming a hard “shell” around materials, and vastly reducing the surface 
area, pelleting benefits many materials. It helps to retain the original 
analysis of the materials, reduces dusting, facilitates handling, shipping and 
storage, and enhances the eye-appeal of the product. Here are only a few 

of the materials that are being pelleted: ammonium chloride, insecticide dusts, 
clay, citrus meal for use as a carrying agent for antibiotics, fertilizer and 
granular hygroscopic products. 


With this new continuous S/W pelleter, the process can now be accomplished 
in tremendous volumes, and at reasonable investment and operating costs. 
For example, pellets 3/16" in diameter and 1/4" long can be produced 

with some materials at capacities of ten tons or more per hour, with only 
75 h.p. The same machine produces smaller or larger pellets—even 1" 
cubes—in many shapes. 


Perhaps you have some material that can be pelleted, at increased profit 
for you. Sprout-Waldron has vast experience in adaptioneering pelleters for 
many uses in the processing and other fields. Why not check the examples 
of pelleted material on the adjoining page. If your product or process 
can benefit by pellets such as these, write to: Sprout-Waldron & Co., Inc., 
15 Logan Street, Muncy, Pa. 


SPROUT-W/ALDROR 


MUNCYePENNSYLtRtVAWNIA 








MODERN EQUIPMENT FOR: Size Reduction * Mixing and Blending * Bulk Materials Handling * Product Classification * Pelleting & Cubing 
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if this is CE’s Guide to 
NEW TECHNICAL LITERATURE 





what you need 
in piping In Hew to... " Company . . 


solve difficult: solids and acid Galigher Co., 545 
handlin problems _— — company ee eae 
pump. otographs of various types; diagram alt e City, 
exceptional abra sion showing general pump dimensions ; specifications Utah. 
and performance tables. 16 p 
resistance Pe $$ —__-_________. 
Instruments . use a new primary element Foster Engineering 
for the measurement and control of fluid flow. Co., Union, N. J. 
Hydraulic formulae, head capacity curves and 


 mexinum resistance test data for this company’s Flow Tube. 12 p. 
to corrosive oils, Lubricants . . take advantage of the high Hooker Electro- 


resistance to oxidation of this company’s chloro- chemical Co., as- 


grea SCS, solvents, trifluoroethylene polymers. Seven grades rang- ara Falls, N. 


ing from light oils to wax-like materials at room 


acids and chemica le temperature are dese ribed in some detail. 16 p. 


Pumps ‘ fill your needs for heavy duty Worthington | Corp., 
rotary pumps. Fields of application, coverage Harrison, N. 


“low degree of swell charts, mountings and dimensions. 16 p. 


and permeability to Valves Hes control light or heavy y liquids, R. ‘Laurence Co., 


gases, various chemicals and foods with stainless 43 Sichwood Ave., 


hydrocarbon solvents solenoid valves. Tenafly, N. J 


Instruments . » Measure gases of any ‘type and Roots-Connersville 
in quantities from 4,000 to 1 million cu. ft. Blower, Conners- 
ra enes and illustrates meters of various types. ville, Ind. 

p. 

. earn profits with a low tem- General American 
perature but higher evaporative or meng type Transportation 
dryer. Construction and applicatio photo- Corp., 135 South 
graphs; diagrams showing operation and dimen- LaSalle St., Chicago 
sions. 18 p. 90, Ill. 


Instruments a “fill your process “and power Swartwout Co., 
instrumentation requirements with an all-elec- 18511 Euclid Ave., 
tronic control system. 4 Dp. Cleveland 12, Ohio. 


Instruments ieee eliminate the transmission lags Swartwout Co., 
normally encountered in pneumatic circuits by 18511 Buclid Ave., 
employing electronic means to transmit measure- Cleveland 12, Ohio. 
ment data to the control center and for trans- 
mission of control impulse to the control valve. 


Instruments “choose manual controls for re- Swartwout C 
mote operation of final control elements. 4 p. 18511 eecua’ ‘Ave., 
Cleveland 12, Ohio. 
Instruments get a true. linear. trace with Swartwout Co., 
miniature all- éectronte recorders. 6 p. 18511 Euclid Ave., 
Cleveland 12, Ohio. 


Instruments . ka choose a resistance thermom- Swartwout Co., 
eter temperature element designed to operate 18511 Euclid Ave., 
with and electronic automatic controlling and Cleveland 12, Ohio. 
recording system. 4 D. 


Instruments ‘ choose a pressure primary ele- Swartwout Co., 
ment transmitter designed to operate with an 18511 Euclid Ave., 
automatic electronic controlling and recording Cleveland 12, Ohio. 
system. 4 p. 


Conveyors bits gelect screw conveyors and Link- Belt Co., 307 
screw feeders for many types of applications. North Michigan 
Selection tables, hp formulas, layouts and ar- Ave., Chicago 1, Il. 
rangements, dimensional data and part numbers, 
installation photographs. 92 D. 


A ‘choose globe, ‘angle and check Edward Valves, 
valves in 300, 600, 900 and 1,500 lb. pressure Inc., 1200 West 
classes. Construction features, dimensions, 145th St., East Chi- 
weights, material specifications. 56 p. cago, In 


Supplied ta te ® Pip aR pe a pply and install a clay p pipe 2 Robinson | Clay 2 


gauge steel nda ile which employs phenolic collars and cast-on Products Co., 65 
or oe rd well, Ave threads of plastisol to make a tight acid-resist- West State St., 


and regular lengths ant joint which can be deflected as much as 6 Akron 9, Ohio. 

able in 10’ 20’ deg. without leakage. 2 p. 

alert te: te) ' Detergent wi = get mpreved. soil removal and Ww emmette Chere 

ments diameters 8” thru 48”. whiteness retention properties in a detergent by cals Corp., Michigan 
priety 8 4 using this company’s Kreelon CD. 4 p. Alkali Div., Wyan- 


Fittings in standard and special de- Set, obi, __ dotte, Mich 


signs jiameters. cate Chemicals make the best use . of a ver- General A Aniline “. 
for all d For leg satile intermediate called propargyl alcohol Film Corp., 435 


and additional information write (2-propyn-1-ol). Typical reactions, games '. st. 
or N. 


3 é. ‘ ey OE ERE Aon SOLA mansemnceienessnnes menace demneaneceeneaaS - = 
Dept chouse controls, “starters and ‘Allen- -Bradley Co., 
accessories from a comprehensive line. 28 p. Milwaukee, Wis. 





EST. 1869 Tubing» ae whip corrosion and high tubing Samuel Moore Pe 
installation costs in your plant by choosing from Co., Dekron Tubing 
a line including single-line metal tubing with Div., Mantua, Ohio. 
mend — a mo are with 
ethylene coating, multiple me arness 
MICHIGAN PIPE COMPANY with Slyethyieus ondting Cp. 
Bey City * Michigen Instruments regulate temperature for Farris Stacon Corp., 
—-. liquids, ‘gases. Photographs, dimensions 5601 Commercial 


Rubber-Lined, 
Semtss srt od nent Foxe of self-operating regulators. 8 p. Ave., Palisades 


Park, 
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how 
to 
cage 
an 
idea 


Conoco’s new $2'4 million research laboratory at 
Ponca City, Okla., is an idea factory. Conoco looks 
to it for the discovery and perfecting of products and 
‘techniques, to keep the company in the forefront of a 
fast-moving industry. 

Because idea-making is a fluid process, idea makers 
must have fluid housing. When Wigton-Abbott was 
called on to design, construct and equip these Geo- 
physical, Production and Central Research labora- 
tories this veteran engineering firm faced many 
special problems as well as these two fundamental 
requirements: 


1. You can’t put research into a strait-jacket. 
Example: A team of scientists may need only mod- 
est space at the beginning of a project—and double 
that space if later developments so dictate. 


2. Research needs are varied. Example: In the 
same corner of the same floor, two scientific teams 
may need greatly different temperature and humidity 
conditions. 


How do you go about planning now for future 
requirements you can’t even anticipate? Wigton- 
Abbott found the answers for Conoco with a flexible 
modular design, where individual laboratories range 
in size from 11’ x 22’ to 33’ x 44’. All utilities, includ- 
ing hot, cold and de-ionized water, compressed air, 
utility vacuum, steam at 15 and 150 pounds per 
square inch, and natural gas, are distributed in ver- 
tical shafts from a penthouse on the roof. On each 














































floor, doors give access to the shafts for rapid and 
economical servicing. The individual laboratories 
and their utility facilities and equipment can be 
contracted or expanded at will—with a minimum of 
expense or delay. 

Your design and construction problems may be 
entirely different, but you'll want the end-results ob- 
tained for Conoco: efficiency, flexibility and economy. 
Whatever your contemplated project may be, write 
today for “Packaged Plant Construction”—the brief 
and informative booklet describing Wigton-Abbott’s 
many services. 





f 


* Design and construction from pilot 
plant data 


* Process design from client’s flow 
sheet 





W-A Services for the Process Engineering Field 
ote Development of new process 
>. ¢ Economic surveys and analyses 
> 4 Conversion of existing facilities 


~ 








“Vioton -Abbott Garporaticll 


OUNDED 1924 
Main Offices: Plainfield, N. J. 
Process and Plant Designers... Engineers . . . Contractors 



















for PUMPING 


HEMICAL 


as (hep Rin 


ig cmmcneme far Alan bye F 


sf 


SOLUTION 


LEAKAGE 
Li STUFFING 
Tr 


BOX 


On business 
stationery, 
we suggest 

you 
write for: 


BULLETIN V-837 


TABER PUMP CO. Es). 1859 
294 ELM ST., BUFFALO 3, N. Y. 


New Tecunicat Lirerarure, cont. . . 


Hew te... 


. insure trouble-free operation 
by properly choosing and ead air handling 
and conditioning equipment. 68 p. 


Company eee 


Clarage Fan Co., 
Kalamazoo, Mich. 





store, ship and handle certain 
dangerous chemicals. Two wall charts. One cov- 
ers anhydrous sumone and — ammonia, the 
other covers hydrochloric d, aqueous and 
hydrogen chloride, anyhydrous. Based on = 
lications of the Manufacturing Chemists’ e 


Supt. of Documents, 
Washington 25, 
dD. C. 





Instruments 


do a specific job with the 
proper type and size of pressure regulator, tem- 
perature regulator or pump governor. 36 p. 


Fos ater ~~ aged 
Co. 
Ave. .» Union, one’s. 





Chemicals 


- «» select pharmaceutical chemi- 

cals. Structural formulas, physical properties, 

yy and additional information of interest 

to the manufacturer or formulator in the phar- 
maceutical field. 


Dow Chemical Co., 
Fine Chemicals 
Sales Dept., Mid- 
land, Mich. 





Chemicals 


. make use of 12-hydroxystearic 
acid and hydrogenated castor oil. 


Eme Industries, 

Inc., Be t. 5, Carew 

Tower, incinnati 2, 
hio. 





Conveyor 
Belts 


se wire mesh belts. Photos, 
flowsheets, selection” of belt specifications, con- 
veyor desis . belt drive mechanisms and metal- 
lurgical tabular data. 140 Dp. 


Cambridge Wire 
Cloth Co., Cam- 
bridge, Md. 





Water 
Treatment 


. obtain compactness, low main- 
tenance cost and reduced original cost with a 
single pumping treatment system. 


Sherwood Water 
Treatment Co., Pal- 
myra, N. 





erat 
ainting 
Equipment 


ick the spray guns and ac- 
cessory equipment best suited to handle your 
particular job. gh ace dimensions and 
specifications. 28 


DeVilbiss Co., 
Toledo 1, Ohio. 





Pumps 


speed and ~ gral = han- 
dling of coating materials with a p espe- 
clally designed for the purpose. 8 + 


DeVilbiss Co., 
Toledo 1, Ohio. 





Tank Cars 


sport hazardous products 
safely with aii-welded tank cars. Photographs 
and specifications of various models. 20 p. 


American Car and 
Foundry Co., 
Church St., New 
York 8, N. Y. 





. exploit the advantages of soda 
ash in desulphurizing molten metal. 12 p. 


Solvay Process Div., 
61 Broadway, New 
York 6, N. 





Instruments 


solve a varie of problems 
with accuracies on the order of three to five 
a. with an integro-differential analyzer. 


Burlingame Associ- 
ates, 103 LaFayette 
gl ew York 12, 





choose materials for fabrica- 
tion of pressure vessels for low-temperature 
service, inter issue of a new house organ 
called Alco Products Review 


Alco Products Div., 
Schenectady 5, 





rape distribute electric 
power in n your p plant. thods of buying electric 
power, do when a choice of primary 
voltages is available. 28 p. 


General Electric 
wy: Schenectady 5, 


. 





choose the right respiratory 
protection for 3 ‘given job. Data’ in chart form ; 
photos of various respirator models. 30 p. 


American Optical 
Co., Safety Prod- 
ucts Div., South- 
bridge, Mass 





Fatty Acids 


. evaluate fatty acids, fatty acid 
derivatives and br p> mega oils for your purposes. 
Specifications and uses. 24 p. 


Armour Chemical 
Div., 1355 West 31st 
St., Chicago 9, Ill. 





Insulation 


. . reduce by at least 20 percent 
the space required for insulation by using a 
new plastic foam. 8 p. 


Colton Chemical 

Co., Colfoam Div., 
1545 East 18th St., 
Cleveland 14, Ohio. 








Computer 


get an economy of components 
resulting in greater accuracy and reliability and 
— “ with a new general purpose com- 
puter. Pp. 


Computer Research 
Corp. 3348 West 
El Segundo Bivd., 

Hawthorne, Calif. 





Instruments 


decide where you can profit- 

ably use an electromechanical device for btain- 

ing the time integral o1 a varying input signal. 
Pp. 


Instron Engineer- 
ing Corp., 2 Han- 
cock eee:  Galnay 71, 
Mass 





Fabricator 


get your steel plate fabrication 

done for such lat as lined chemical 

tt ah = rotary kilns, driers, 
rums. 


cable 


Biggs Boiler Works 
Co., Akron 5, Ohio. 





satisfy requirements for a 
ga simply “constructed liquid level gage. 


Jerguson Gage & 
Valve Co. 87°F Fells- 
way, Somerville 45, 
Mass. 





use it as a feed ingredient for 
suennne. Manufacture, economics, _Raneiing. 
P. 


Commercial Sol. 
vents Corp., 260 
Madison poe New 
York 16, N. Y. 
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What's 
New 
Tm oc Hew to .-«-- Company ... 


Reagents . choose from a line of 3,500 Matheson Co., East 
. reagent organic chemicals and 1,200 = Rutherford, N. J. 
analysed inorganic and organic chemicals, io- 
logical stains, solutions and chemical indicators. 
100 P. Another bulletin gives sy and speci- 
feat ons for a line of gases. 20 p. 




















Valves handle materials such as sand Farris Flexible 
and water solutions, coal and other highly abra- Valve Corp., 501 
sive and corrosive fluids with pinch-type non- Commercial Ave., 

plugging flexible valves. 24 p. syenee Park, 





















Mixers obtain equipment for liquid Conn and Co., 11 
mixing or blending, paint thinning, reactions, South Marion St., 
dispersions, suspensions of solids, nitrocellulose Warren, Pa. 

dissolving. Photographs of various units. 













Fabrication . . evaluate the facilities of this Rodney Hunt- Ma- 
company to ‘handle stainless steel fabrication chine Co., 58 Mill 
from small vessels to complex equipment for St., Orange, Mass. 

comtiie, paper, chemical and other industries. 

p. 























* Barrel Skids fill practically all drum and Magline Inc., Pin- 
barrel handling ‘requirements by choosing from conning, h. 
a complete line of 11 standard, lightweight mag- 

nesium barrel skid models. 1 p. 
















Sodium ... utilize high surface sodium, a_ U. S. Industrial 
colloidal film of soduim spread over inert solids Chemicals Co., 
of high surface area, yielding sodium at its 120 Broadway, 
maximum energy level of an easily handled, New York 6, N. Y. 
easily controlled form. 















Pipelines push petroleum through a Mid-Valley Pipeline 
pipeline. Liberally ihustrated, the booklet covers Co., Bramlette 
the reasons why petroleum promotes progress. Bldg., Longview, 
An outline of one pipeline —— men and Tex. 
management, their aims and objectives. 30 p. 























Protective make sure that your ag ge Tank Lining Corp., 
Coatings are correctly ‘applied by taking advantage of 1439 Oliver Bldg. 
application service of this company. 4 p. Pittsburgh 22, Pa. 















V-Belts - insure strength and long life Thermoid Co., 200 
in your V- belts by choosing from this company’s Whitehead Rd., 
line. Conversion tables, prices, dimensions, Trenton, N. 
weights and construction details. 8 p. 














Consultants benefit from the research and Applied Science 
production facilities of this firm known especially Corp. of Princeton, 
for its contribution to the field of measurement P.O. Box 44, Prince- 
and for its pioneering in the radio transmission § ton, N. J. 

of data. 12 p. 






















Bucket . cover practically every need Jeffrey Mfg. Co., 
Elevators in elevating © loose bulk material i 4 choosing Columbus 16, Ohio. 
from this company’s standard units. Dimensions 






and specifications tables and a list of various 
materials and the elevators best suited for han- 
dling them. 












Dust . . . select the type of dust col- Dust Control Div., 
Collectors lector equipment most suitable for a specific American Air Fil- 
agonenten. Charts on equipment costs, range ter Co., Louisville 
pase sizes, concentrations and collector 8, . 
performances, drawings of different types of 
dust collectors. 


















Reda Pump 


Pumps e-.s get more water at less cost Co., 
Bartlesville, Okla, 


with this company’s submergible centrifugal 
pe Cutaway drawings, selection charts. 
p. 


















Ion . » reduce costs by demineralizing Permutit Co., 330 
Exchange and removing silica through the medium of ion West 42nd St, ar 
exchange resins. Chief applications, principles York 36, 







of operation, desi - features, advantages, rec- 
ommendations and specifications. 32 p. 











Process . -_ improve the performance of Otto H. York Co., 

Equipment any process vessel in which a liquid phase and 69 Glenwood PI1., 
a vapor phase have been in contact with each East Orange, N. J. 
other through of this company’s Demisters. 
Cross-sectional drawings, applications, engineer- 

ing data. 12 p. 





































Waste F re gate pow: treatment of sewage, Guardian Ghomion! | 
Treatment polluted water and industrial wastes in a new Corp., 10-15 43r4 } 
and effi.ient way with a powder comprised of Ave., ions Island | 
a modified, buffered hypochlorous acid. 4 p. City’ 1 ee #8 BATCH cH MILLS 
Demineral- gave operating time, trouble Penfield Mfg. Co., 
é izers and money with a fully automatic mono-column 19 Hi h School Ave., Write for Bulletin AH-440-11 on 
demineralizer, Schematic diagram, description of Meriden, Conn. complete line of Hardinge Mills. 





| org F aaa specifications and performance 
ata. p. 













H A.B D*i A.G:Ez 
O-Rings - choose O-rings with special Bacon Industries, COMPANY IM CORPORATED 
specifications." Dimensions for both regular and 192 Pleasant St., 

special sizes and a detailed table of tensile Watertown, Mass. YORK, PENNSYLVANIA 240 Arch St, Main Office ond Works 
strength, hardness, compressibility and other WEW YORK 17 © SAN FRANCISCO I! © CHICAGO 6 © HIBBING MINN © TORONTO 4 
features. 2 p. W226 Aled St. 24 Coblorne St 203 W Wather Or 2016 First Ave 200 Bay St 
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More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS 


JERGUSON 


Large Chamber 


NON-FROSTING’ 
GAGES 


You get the highest possible 


accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
pen . . « because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent- 
ing unit extending from gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here's a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries. 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson — Chamber 
Non-Frosting Gage . . . reflex or 

transparent. 


Jerguson Large Cham- 
ber Gage, Transparent 
T 7p % with the patented 
on-Frosting Gage 
Glass Extension. Write 
for literature on this 
‘age, and on other non- 
frown Jerguson mod- 
els. 














New Tecunicat Liverature, cont. . . 


What's 
New 
In ee 


Pumps . take advantage of the increas- 
ing application of hydraulic control to many 
types of machinery. Six basic units described 
here: balanced vane types pumps; axial piston 
type pumps; pressure control valves; volume 
control valves; directional control valves; hy- 
draulic ‘motors. 56 P. 


Company... 


Vickers Inc., 1400 
Oakman Bivd., De- 
troit 32, Mich. 


Hew Te... 


Fire apply ‘this company’s Aerotex American Cyana- 
Retardants fire-retardant finishes. mid Co., 30 Rocke- 
feller Plaza, New 

Mie; $5 


York 20, 


OPW ‘Corp., 2735 
Colerain Ave., Cin- 
cinnati 25, Ohio. 


t so produce stainless alloy cast- Solar Aircraft Co., 
ings with a new shell molding process. Describes 2200 Pacific High- 
facilities to handle development work involving way, San Diego 12, 
— and complex casting problems and al- Calif. 
oys. 8 p. 





Materials 
Handling 


. - choose loading ‘assemblies, bulk 
plant loadjng and unloading equipment. Blue- 
prints and photographs. 24 p. 


Castings 


. . find timers for use in boiler ” Paragon Electric 
water-feed and chemical-feed pumping, sampling Co., Two Rivers, 
procedures, sewage-disposal scarifiers, central Wis. 
lubricating systems where short, accurate, vari- 
able- ~duration “on” time is required. 





Instruments 


Instruments ‘ apply this company’s direct Sanborn Co., 38a 
writing recorders. Data, examples. 6 p. Osborn St., Cam- 
bridge, Mass. 


Boller arar control c combustion, feed “water, Copes- Vulcan Div., 
Control boiler steam temperature and boiler cleaning Erie 4, Pa. 
with a completely integrated system. 10 p. 





Soot ‘lowers re judge the performance of this Copes-Vulean Div., 
company’s Automatic- Sequential Soot Blowers. frie 4, Pa. 
Discusses 15 central station installations. 32 p. 


Instruments Photovolt Corp., 95 
Madison Ave., New 


York 16, N. Y 


. . evaluate filter paper strips and 
sheets as obtained by partition chromatography 
and paper electrophoresis." 4 p. 


buy and maintain steel de- Chain Belt Co., 
tachable chain or exten other type applications Dept. P. R., Mil- 
_using this chain. 44 P. waukee 1, Wis. 
Plastic ar capitalize on the superior — Carlon Products 
Pipe characteristics of plastic pipe. Charts and age Corp. 10225 Meech 
give data on head loss due to friction in the pip awe Cleveland 5, 
Ohio. 


Temperature . use tomperature- -sensitive tab- 
Control lets of calibrated melting points to handle spe- 
cial problems. 2 D. 


Tempil Corp., 11 
West 25th St., New 
York 10, N. Y. 


Sodium ; handle and use sodium disper- Ethyl Corp., 100 
sions, a highly ‘reactive form of sodium. Detailed Park Ave., New 
instructions for the preparation of a typical York 17, N. ¥ 
sodium Glapersion. 4 P. 

Enatpumente nd s use among your opera- 

tions for actnititation and geiger counting instru- 

ments. 8 p. 


R-C Scientific In- 

strument Co., 335 

Culver Bivd., Playa 

Del Rey, Calif. 

Purifiers . . assure “yourself of clean, ary, 
manages 4 steam by choosing from this company’s 
ne of purifiers. 8 P. 


V. D. Anderson Co., 
1935 West 96th St., 
Cleveland 2, Ohio. 


Drives a select and apply helical gear Link-Belt Co., 307 
drives. Full- -page cross-sectional views show in North Michigan 
detail the design and construction features of Ave., Chicago 1, Il. 
both the double and triple reduction types. In- 
_stallation Photographs. 16 P. 

Instruments ‘ plan a control canter. Layout 
charts and. floor arrangements. Purpose and 
construction of this company’s multi- unit con- 
trol centers. 28 P. 

get a portable, gasoline engine Carver Pump Co., 

driven pump which will handle, 6,000 gph. at 17 Muscatine, Lowa. 

tt. suction lift (including friction) against 17 

ft. total head. 4 P. 

ere supply yourself with centrif- Pioneer Pump & 
ugal pumps for coolants, cutting oils. Line draw- Mfg. Co., c/o Den- 

ings and photographs of typical installations on ham & Co., 925 

many types of machine tools. 8 p. Tt Fo ai ; Detroit 

a c 


Allen-Bradley Co., 
Milwaukee, Wis. 


Instruments oats automatically control tempera- Foxboro Co., Fox- 
ture, pressure, liquid level, humidity or other boro, Mass. 
process variables with this company's circular 
case controller. 16 p. 

. Judge the relative advantages genaonat Nick- 
and limitations of two nonelectrolytic nickel- el C 67 Wall St., 
coating processes. Operation of the processes, New York 4 N. Y. 
the nature of the Sopostts, physical properties, 
protective value, efficiency and potential appli- 
cations are discussed. 4 p. 


Coatings 


—End 
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He can’t stand that slow mixing cycle! 


But it isn’t that bad, friend. Give us a chance to help. We've 
got a mixer that can boost your daily output as much as 10 per 
cent. It’s the Worthington chemical mixer with an engineered 
blade design that gives you a mixing action faster than any we 
know of. It saves time with every batch, can be set up for 
continuous agitation, mixes thoroughly, and eliminates these 
other big problems as well: 

CORRODED DISCHARGE CHUTE—The Worthington dis- 
charge chute is out of the mixer during mixing time. Proper 
balance makes manual control of chute easy. Pneumatic con- 
trols are also available. 

WOBBLY DRUM ROLLER—Worthington drum rollers are 
of genuine carwheel metal, ground to close tolerances. Drum 
roller shafts are easily adjustable to compensate for wear. 

HEAVY HORSEPOWER CONSUMPTION — Worthington’s 
specially engineered, anti-friction construction assures peak op- 
erating efficiency with lowest possible horsepowerconsumption; i 





THE MODERN WORTHINGTON CHEMICAL MIXER 
is available in sizes up to 110 cu ft or 3 tons per SEND THIS COUPON TODAY to learn more about how to 
batch. Each mixer is equipped with a measuring reduce mixing time and cost with a Worthington chemical mixer. There's 
tank for various chemical applications. a skilled Worthington engineer near your plant. At your request, he’ll 
be glad to call on you. 


Worthington Corporation 
Industrial Mixer Division 
Plainfield, New Jersey 


—— 7 
<LI, Fob 





(CJ I'd like more information. (() Id like to talk with an engineer. 
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RUBBER LINED 
CHEMICAL PUMPS 


Warren-Quimby Type DB 


For handling hydrochloric and other strong 
acids and salts. Also, it is highly desirable for 
liquids easily contaminated by metal. 





l 


Pump Casing is lined and impeller covered 
with Rubber 





Specifically built for acids and corrosive salts 
Custom rubber lined to meet special requirements 
Resistant to chemical corrosion 

Resistant to physical abrasion 


a. 
| 
A d V a i t a g C S ese rome vet heads to 125 feet 


Sizes, 2” to 8” 
Over-size bearings Write for 
Baseplate drip-protected Bulletin WQ-212 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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Wyandotte Caustic Soda is 
now available in convenient 
‘a open head drums! 









‘ Visible Supply! 
Look ee Re ti 


No more guesswork. You can 
at these 


instantly see how much caus- 
tic remains in the drum. 












advantages: 











Jasily Accessible! 










No more tilting, or turning the 
drum upside down to get at 
the remaining caustic. 








Safety! 










The rolled edges and open 
head protect the user from 
cuts and caustic burns. 


















The high quality of Wyandotte caustic in the new You'll find Wyandotte a reliable and helpful 
open head drums is unchanged. You'll still find source for all alkalies — caustic, soda ash, bicar- 
among Wyandotte’s many grades and forms the bonate of soda, chlorine, calcium chloride. Write 
caustic soda best suited to your needs — for soaps, | Wyandotte for our new caustic soda booklet . . . 
detergents and metal cleaners; food processing; for help in specifying the right grade for your proc- 
paints, inks and dyes; for insecticides and textiles. esses, consult Wyandotte. 








WYANDOTTE CHEMICALS CORPORATION 
SPC Od Se ante j WYANDOTTE, MICHIGAN 


OFFICES IN PRINCIPAL CITIES 






For Pilot-Plant Operations 





H Wyandotte Mercury Cell Caustic (50% liquid) can be ob- 


i tained in nickel drums for pilot-plant operations, as well as 

in commercial quantities. This reagent-grade caustic is ideal an iL 
for pilot-plant use, since the grade need not be changed when if a0. ( 
you convert to commercial production. This eliminates the 


“bugs” that often arise when a different grade is used in CHEMICALS 


production than in the pilot-plant process. 
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Chamianl f, IOS Howard C. Gary, McGraw-Hill Dept. of Economics 


Plastics on the Move 


After stumbling over some hurdles in early 1952, 
the plastics industry is really pouring it on now. 
there’s plenty of speed in reserve. 


No section of the chemical industry 
has grown more rapidly than plastics. 
They enter a host of different end 
uses in many industries. And plastics 
manufacturers, themselves, are major 
users of basic chemicals. 

The output of synthetic resins 
reached 5.9 million pounds in 1922. 
Thirty years later production had risen 
by 450 times. Close examination re- 
veals that the industry more than 
doubled its output every five years (see 
table). 
> Nature of the Industry—The indus- 
try’s 5,000 or so firms employ nearly a 
quarter of a million workers in two 
major branches. One branch concerns 
itself with the manufacture of the 
various synthetic resins and cellulosics 
and includes the leading producers of 
chemicals, rubber, glass and rayon. 
The second branch—which includes 
thousands of firms—molds and shapes 
these basic materials into finished 
products. 

Barely a third of the output of all 
resins goes into molded products such 
as radio cabinets and clock cases. ‘The 
balance is used in veneers, surface coat- 
ings and adhesives. Almost two thirds 
of total production is earmarked for 
industrial and military products. 
> Plastics Popularity—The hard core of 
appeal that plastics have for business- 
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And, 


men is their ability to do a job. Plas- 
tics have been able, in many cases, 
to replace wood, glass, leather, rubber 
and porcelain. 

But plastics are more than a substi- 
tute. They are basically new products 
with distinctive properties. ‘They are 
characterized by a high strength-weight 
ratio, good corrosion resistance, low 
water absorption, exceptional mold- 
ability, permanent colorability and 
high dimensional stability. 

These advantages have been sought 
eagerly by appliance producers, by 
builders and by manufacturers of all 
forms of transportation equipment. To 
attempt to list all the current uses that 
engineers and businessmen have found 
for the different plastics would be to 
court disaster, the list is that long. 
But anybody who has even brushed 
against this fast-moving industry 
knows that industrial research has 
barely begun to tell the story about 
potential uses for plastics. 
> Cellulosics Lag—One part of the 
plastics industry that hasn’t shared in 
the general growth is the cellulosics. 
The quality imparted by these plastics 
is not up to the standards of the vari- 
ous resins. 

For example, cellulosics used to be 
an important element in safety glass. 
Now, manufacturers have switched to 


the vinyl resins. Cellulosics are also 
used in the manufacture of acetate 
yarns, but the development of the 
newer manmade fibers indicates that 
this particular outlet is not likely to 
expand very much. 

Among the general line chemical 
companies, Union Carbide and Car- 
bon, Dow Chemical and Monsanto 
are the big three in plastics output. 
But expansion of producing capacity 
is not confined to these leaders. All 
chemical companies who have a finger 
in the plastics pie are concentrating 
their efforts on turning out more basic 
materials, 

Molders, laminators, extruders and 
fabricators, too, are gearing their plants 
to handle a larger volume of business. 
And manufacturers of machinery are 
turning out bigger, better and faster 
machines to improve the efficiency 
with which plastics can be shaped into 
end products. 
> Peek Into the Future—Kaiser-Frazer 
has announced plans to start produc- 
tion—sometime this summer—of a 
sports car made of fiberglass-reinforced 
plastic. Heretofore, reinforced plastics 
were used, for bodies, only in custom- 
built models. 

In a matter of weeks, washing ma- 
chines will be made with some plastic 
parts. Refrigerators manufacturers, 
too, are planning to expand consider- 
ably the role of plastics in their fin- 
ished products. And the armed forces 
continue to discover new uses for the 
products of the plastics industry. The 
armored vest now worn by GI’s in 
Korea is a recent dramatic and prac- 
tical example. 

In 1952, per capita consumption of 
plastics barely reached 17 pounds. 
This is but an insignificant fraction of 
the per capita use of metals. With 
industrial research proceeding fever- 
ishly, though, and with the tremen- 
dous expansion of capacity, it is likely 
that the industry will be able to keep 
up its tear-incredible record of dou- 
bling output every five years—at least 
through 1960. 


Synthetic Resin Production 
(Millions of pounds) 


1953 (est.)..2, 
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Westinghouse Outdoor 
Low-Voltage Switchgear 
provides the same ease of 
operation, inspectionand 
maintenance as offered by 
indoor units. 


Now ... flexible protection in less space 
WITH WESTINGHOUSE LOW-VOLTAGE SWITCHGEAR 


When you specify Westinghouse Low-Voltage Switch- 
gear you get the most flexible low-voltage circuit 
protection available today. And you get it in compact, 
unitized enclosures that save valuable plant space .. . 
save you considerable planning expense . . can be 
installed in a matter of hours. ’ ; 

An unusual degree of flexibility results from the 
modern selective tripping feature of the DB De-ion® 
Breaker. In a single, compact device, you get the 
perfect co-ordination of time-delay characteristics, 
which confines outages to the faulted section alone, 
to assure maximum continuity of service. 

The Westinghouse Low-Voltage Switchgear design 
provides easy access to all components... simple 
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drawout breaker operation ...a complete metal en- 
closure for safety. It is available for circuits up to 600 
volts, 15,000 to 100,000 amperes interrupting duty, 
for indoor or outdoor service. 

For complete information on Westinghouse 
Low-Voltage Switchgear, write for Booklet B-5282. 
Address: Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-60794 


LOW-VOLTAGE 
SWITCHGEAR 
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Industrial Chemicals Index 


Jonvary December November 


(Est.)  (Prelim.) (Revised) 
265.50 264.65 265.22 


Fertilizer 56.43 55.16 
Pulp and paper i 28.45 29.55 
Petroleum refining . 27.99 27.42 
iron and steel \ 17.77 17.31 
30.03 28.97 

19.54 20.82 

22.50 23.05 

Textiles 10.36 11.81 
Coal products. 11.61 11.38 
Leather .....+++0+ ° 4.45 4,53 
8.21 8.67 

6.56 6.12 

Plastics. ....-4++% ° 20.75 20.43 
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Chemical Engineering's Price Indexes 


Chemicols UP +1.4% 
Oils and Fots UP +0.1% 


Chemicals Oils & Fats 


As of March 1, 1953.... 119.07 63.71 
Last month. 117.39 63.62 
March 1, 1952 120.71 63.23 
March 1, 1951 118.98 98.69 





HIGHLIGHT OF THE MONTH 








Billion 


dollors Inventories 
305- 

















A Sharp Drop 


At the beginning of this year, manu- 
facturers of chemicals and related 
products were in a relatively good 
position—inventory-wise. While in- 
ventories of »ther manufacturing in- 
dustries were higher, stocks of chemical 
manufacturers were at the lowest they 
have been since August 1951. 

The big decline in inventories was 
centered in industrial chemicals where 
the drop between Dec. 1, 1952, and 
Jan. 1, 1953, was more than $40 mil- 
lion. The decrease in drugs, medicines 
and soaps group totaled $27 million. 
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COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17,35. %. 


Mills: rer veguene’ Fem | Chicago aud Clinton, ei Detroit, Micky 


Sin Bice te oy ay law tedore, Nana tone, 2 ¥. 


SEE REVERE'’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


Revere offers you more than metal. You can benefit from our 
four-way collaboration, and we suggest you look into these 
extra services. ; 


1. Revere salesmen often save customers money, They 
may recommend a less expensive alloy if it will serve as well” 
as a more expensive one. Or they may suggest an extruded 
shape, costing more than plain bar, but saving ange 
sums by reducing costly machining operations. They are’ 
capable of giving sound advice, because they are well trained 
and experienced, and take a sincere and. informed interest 
in the welfare of buyers. 


2. The Revere Technical Advisory Service was estab- 
lished by Revere over 20 years ago, as a nation-wide organi- 
zation whose duty it is to collaborate with eagineers, 
designers and production men, seeking ways to solve 
problems, cut costs, improve products, or all three. 


< The Revere Research Department operates a labora- 
tory, staffed by engineers and scientists, and equipped with 
the latest scientific apparatus, including the spectrograph and 
X-ray diffraction. This Department is called upon by sales- 
men and Technical Advisors when they find it necessary to 
obtain thorough physical and chemical analyses, and base 
their recommendations upon. such findings. 


4. The Revere Mills, located in industrial centers from 
coast to coast, are an integral part of our organization, 
collaborating closely with the other three services. They 
give you exactly what you require, as to alloy, size, gauge, 
temper, finish, and their experience is often invaluable in 
helping to solve tough problems. 

Please note that this four-way service, originated by 
Revere, does not take the place of your own enginvers, 
designers or production men, It collaborates with them, 
confidentially. There is no charge or obligation. To obtain 
this service, get in touch with the nearest Revere Sales Office. 


(COPPER * BRASS * ALUMINU 


wi ies Te 
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. EE Technology Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 


EQUIPMENT PATENTS 
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New Feeder for Loose Solids 


Here’s a simple way to feed loose solids into a gas 


lift or other pneumatic conveyor. Controlled flow is accom- 


plished without valves. 


Most solids feeders depend on 
valves, variable orifices or other me- 
chanical devices with moving parts to 
obtain controlled flow. Here’s one 
that doesn’t. Howard W. Hill has 
assigned the invention, U.S. 2,623,- 
793, to The Dow Chemical Co. 

A supply of loose solids is held in 
a hopper or other receptacle and 
flows by gravity through a standpipe 
(see cut). The total height of the 
column of solids in the standpipe and 
hopper provides the necessary static 
head. 

The standpipe is connected to the 
lift pipe by a connecting tube whose 
diameter is equal to that of the lift 
pipe. The length of this tube must be 
greater than its diameter so that solids 
flowing into it and assuming their 
normal angle of repose will not reach 
the lift pipe. 

On the other hand, the tube length 
must not be so great as to interpose 
excessive friction. Also, it’s necessary 
to keep the angle 6 less than the angle 
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of repose r, but greater than r/4— 
preferably about 1/3. 

A separator is provided at the top of 
the lift pipe into which the solids are 
discharged. There they are separated 
from the lift gas and flow by gravity 
to the hopper or to another receiver. 
> Split Gas Feed—The fresh lift gas 
is split into two streams. One goes 
directly to the lift pipe and the other 
passes through the connecting tube, 
blowing the solids from the standpipe 
to the gas lift. The rate of flow of 
gas through the connecting tube is 
regulated by a control valve in re- 
sponse to the difference in pressure 
across the gas lift. 

The height of the column of solids 
in the standpipe should be such that 
the weight of solids per unit cross-sec- 
tional area is substantially greater than 
the gas pressure differential across the 
standpipe. This will prevent inter- 
ference with the flow of solids. « 

The quantity of solids fed into the 
lift is proportional to the flow of gas 


through the connecting tube. This 

can be adjusted by setting the differen- 

tial pressure controller, while keeping 
«the total flow of gas constant. 


Drying by the 
Heat Pump Principle 


In U. S. 2,622,342, Noel Goulounes 
and Albert E. Caillat disclose a 
continuous drying apparatus which is 
in part based on the heat pump 
principle. 

Granular material to be dried is in- 
troduced at the top of a vertical tower, 
falls downward by gravity, and is dis- 
charged at the bottom. Coils pass 
horizontally through the tower pro- 
viding the necessary heat transfer 
surface. 

The material is heated to nearly 
100 deg. C. in the upper section by 
exchange with hot water in the coils. 
It is then heated further with steam 
in coils at 105-110 deg. C., thus 
evaporating moisture from the mate- 
rial being dried. The water vapor 
formed here is compressed and makes 
up the steam used for heating in the 
evaporation section. 

Before the dried material is dis- 
charged, it is cooled by water passing 
through coils in the lower section of 
the tower. 


Liquid Level Measurement 
by Electrical Capacitance 


In this new device, liquid level is 
determined by variations in capaci- 
tance between a pair of vertical con- 
denser elements. As _ liquid level 
changes, capacitance’ also changes. 

A balancing condenser compensates 
for variation in dielectric constant of 
the liquid, thus permitting the instru- 
ment to be used for liquids of widely 
varying characteristics in the same 
storage tank. The instrument is said 
to be rugged and durable, and to be 
especially useful for indicating the 
level of liquid hydrocarbons in tank 
cars or bulk storage tanks. 

Deslonde R. Boisblane and Lyman 
M. Oberlin have assigned the patent, 
U. S. 2,622,442, to Phillips Petroleum 
Co, 
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TRANSFORMERS 
eoethe choice of leaders 


to help make good foods better... 


> oe: che The Vitamin 


Division of 
Hoffmann-LaRoche, Inc., 
at Nutley, New Jersey helps food 
processors “‘keep faith with nature.” 
It produces ascorbic acid that pro- 
tects processed foods from loss of 
natural color and flavor and adds 
to their nutritional value. It pro- 
duces vitamins for the enrichment 
of bread, cereals, and other grain 
foods. 


The Hoffmann-LaRoche plant— 
like all modern industrial plants— 
depends on electricity as its source 
of power for production. Wagner 
transformers play an important 
part in powering production at 
Hoffmann-LaRoche. 


The 4000 kva Wagner Power 
Transformer, shown above, supplies 
the power for the plant. Five addi- 
tional Wagner distribution and sub- 
station transformers, rated from 100 
to 500 kva, distribute power at the 
right voltage for use at various load 
centers throughout the plant. 

Wherever electric power is used— 
in industry, commerce, city and 
farm—Wagner Transformers effi- 
ciently and dependably handle their 
unending job of supplying proper 
voltages for every purpose. 

A Wagner engineer can help you 
select the right transformers for your 
requirements. Consult the nearest 
of our 32 branch offices, or write us, 








Wagner 500 kva Noflamol Unit 
Substation Transformer installed 
at Nutley, New Jersey plant of 
Hoffmann-LaRoche, Inc. 








WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Lovis 14, Mo., U.S.A, 


ELECTRIC MOTORS + TRANSFORMERS + INDUS 


AUTOMOTIVE BRAKE SYSTEMS ~ AIR AND 


BRANCHES IN 32 PRINCIPAL CITIES 
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First... spray the Colmonoy alloy on, Second. . fuse it to the bose metal. 


Two short steps to Longer Life 


Spray and weld—that’s the easiest, least ex- 
pensive method of hard-facing pump parts. 


Spraying, the first step, is done with a powdered Colmonoy 
alloy, using the Spraywelder. Fusing the sprayed Colmonoy 
overlay with an oxy-acetylene flame completes the Spray- 
weld Process. This forms an integral welded hard-facing. 


Only Colmonoy hard-facing alloys can be sprayed and fused. 
Only Spraywelding can give you a smooth overlay that is 
welded to the part, free of pinholes, within .010’ of desired 
size per side, and so quickly finish machined or ground. 


Colmonoy No. 6, the alloy primarily used in Spraywelding, 
is a nickel-base alloy that stands at the top of its class. It has 
excellent corrosion resistance, thwarting the actions of most 
acids and alkalies. It resists abrasion and the effects of oxi- 
dation. It does not gall and has a low co-efficient of friction, 
resulting in longer packing life. Applied with the Spray- 
welder, Colmonoy No. 6 can’t be beaten for reclaiming your 
pump parts. 


Take, for example, the hard-faced pump rod (from an acid 
sludge pump) shown here. Unprotected rods from the same 
pump had to be repacked every eight hours and replaced 
every 24 hours. New rods cost $45, plus installation. 


After reclaiming some worn rods with Spraywelded Colmonoy 
No. 6, the packing lasted sixty hours, eight times longer than 
before. The rods themselves lasted an average of 573 hours, 
23 times as long as did the new unprotected rods. Sprayweld 
cost was half that of a new rod. 


Pump plungers, pistons, seal rings, shafts, bushings, sleeves, 
and impellers, and valve parts are all benefited with longer 
life when Spraywelded with Colmonoy alloys. 


= Write us for the name of the nearest shop doing 
Sprayweld work. Write, too, for Hard-Facing Manual 
No. 77. it gives the characteristics of all Colmonoy 
alloys, and typical jobs on which they are used; 
also full information on the Sprayweld Process. 
Engineering Data Sheet No. 3 lists the many acids 
and alkalies which Col y nickel-base alloys 
will resist. Write today! 











HARD-FACING ALLOYS 


“+e WALL COLMONOY *=: === 
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| Continuous Oil Deodorizer 
| Uses Concurrent Flow 


A novel bubble-cap column for deo- 
dorizing animal and vegetable oils 


| utilizes upward flow of liquid from 
| plate to plate. The apparatus is de- 


scribed in U. S. 2,615,833, by Dion 
K. Dean and Francis B. White, as- 
signed to Foster Wheeler Corp. 

The usual continuous deodorizer is 
a countercurrent bubble-cap stripping 
column operated under vacuum, with 
oil flowing down and stripping steam 
flowing up. Vacuum is applied at the 
top of the column, and since there 
is a substantial pressure drop per plate, 
the absolute pressure at the bottom of 
the tower is higher than at the top. 
This causes the lower section of the 
column to be inefficient due to a de 
creased volume of stripping steam. 

In their invention, Dean and White 
assume that deodorizing is simply a 
process of contacting steam thoroughly 
with oil, not fractional distillation. If 
this is correct, countercurrent opera- 
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tion is unnecessary, and thorough con- 
tacting of steam and oil can best be 
obtained by concurrent flow. 

>How It Works—Both steam and 
oil enter at the bottom of the tower 
and move upward, contacting each 
other on a series of bubble plates. 
The liquid is carried up from plate 
to plate by means of individual steam 
ejectors (see cut). The main stripping 
steam flows upward through the bub- 
ble caps on each plate in the normal 
way. Aside from the steam fed to 
each ejector, the operation is con- 
current. 





Radius from verticol axis, in 
987654 3210123456789 


Heigh above 
outlet,in.----4 











Latest Pebble Heater Design 


Processes which are carried out in 
pebble heat exchangers utilize a flow- 
ing mass of solid heat exchange mate- 
-rial which passes downward by gravity 
through a chamber, countercurrent to 
a mass of rising gas at a different 
temperature. Conventional pebble 
heaters are generally cylinders with a 
single outlet at the bottom. 

A serious disadvantage of this equip- 
ment is the lack of uniformity of flow 
of pebbles across the cross-section of 
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SUCTION 

FILTER 

DUST 
COLLECTO 
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. . Each filter sleeve group is automatically and 
continually cleaned in sequence, maintaining 
UNIFORM AiR FLOW at all times. No separate, 
expensive filter cleaning equipment is required. 


T SIMPLIFIED MODERN DESIGN 


. exclusive aluminum construction provides ease of cleaning 
and minimum maintenance . . . all collecting ledges are eliminated 

. all parts are easily accessible. A TRULY MODERN DUST 
COLLECTOR! 


YOU SAVE WITH THESE FEATURES: 


10 to 15 CFM per sq. ft. of cloth surface 


® long filter cloth life . . . vertical agitation of the sleeve assemblies 
assures thorough cleaning without flexure 


® high air to cloth ratios . . . 


® only % HP required for cleaning filter surfaces... 
year or more is saved in power requirements. 

®$$$ A SIMON SUCTION TYPE FILTER COSTS NO MORE THAN A 
PRESSURE TYPE UNIT $$$ 


Withou? obligation, we shall be giad to show you how this equipment con 
be applied to your piant... most efficiently . . . most economically. 


up to $1000 per 


ENTOLETER DIVISION 


The Safety Car Heating and Lighting Company, Inc. 
P.O. BOX 904—NEW HAVEN 4, CONN 


The trademark “ENTOLETER” is your guarantee of complete satisfaction 
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GOULDS FIG. 3405 — Single stage, 
double suction centrifugal pump. Heads 


to 260 ft. Capacities to 6400 ft. For 


GOULDS PUMP 


general purpose pumping. 


GIVES YOU 5) BIG COST ADVANTAGES 


l Combines seven design 

features that mean high op- 

erating efficiency and low 

maintenance. 

Every one of the following con- 

struction features is standard 

with this new design: 

a. Renewable stuffing box bush- 
ings. 

b. Bearing housings sealed against 
moisture and dirt. 

. Cowl-type glands suitable for 
use with quenching liquid. 

d. Stainless-steel impeller keys. 

. Teflon water-seal rings. 
Die-formed stuffing box pack- 
ing. 

g. Corrosion-resistant gland bolts. 


2 Interchangeability of parts. 

Only three shafts and rotating 

parts assemblies provide for 19 

pump sizes. This means you get: 

a. Great flexibility in making 
field changes. 

b. Low initial cost due to stand- 
ardization of manufacture. 

. Reduced spare parts inven- 
tories. 


3 Saves floor space. 


Short bearing spans cut over-all 
lengths as much as 50%. 


4 Flexibility of stuffing box. 
You can use either conventional 
stuffing boxes or mechanical seals 
—and change from one to the 
other, 


5 Easy rotation change. 


You can change from right- to 
left-hand rotation or vice versa in 
the field without construction 
change because of an unique device 
locking shaft sleeves. 


GET FULL DETAILS from the 12- 
page illustrated bulletin, No. 721.6, 
covering the complete details of the 
new Goulds Fig. 3405, including 
specifications, interchangeability 
tables and performance curves. Be 
sure you have the whole cost-ad- 
vantage story ivefore you select 
another general purpose pump. 
Contact your nearest Goulds rep- 
resentative or write to Goulds 
Pumps, Ine., Seneca Falls, N. Y. 
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the chamber, particularly in relatively 
shallow chambers. 

Louis C. Bearer now claims that the 
optimum design of such chambers in- 
volves the use of a bottom cone having 
an 80 deg. angle, and with its height 
at least as great as the diameter of the 
chamber. He has assigned his inven- 
tion, U.S. 2,625,377, to the Phillips 
Petroleum Co. 

A series of flow patterns is presented 
in the patent, two of which are shown 
here. In preparing the diagrams, col- 
ored pebbles were placed at spaced 
intervals in the chambers. These pat- 
terns are for 80 deg. cones, and are 
considerably better than the patterns 
obtained with 67 and 90 deg. cones. 

The top diagram represents a cham- 
ber having a height to diameter ratio 
(H/D) of 1:1. The lower figure is a 
chamber with H/D equal to 1.7:1. 

The pebbles in the bed were gravi- 
tated through the chamber and re- 
moved through the 24 in. pebble out- 
let at the bottom of the cone. As 


| given amounts of pebbles were re- 


moved from the bottom of the cham- 
ber, equal amounts were added at the 
top so as to maintain an equal pressure 
on the pebbles within the chamber. 

After a fixed volume of pebbles had 
been removed, flow was stopped and 
the pebbles which had been added 
were removed so as to determine the 
position of the colored pebbles. 

The ratio of the pebble volume re- 
moved to the total chamber volume 
(percent) is shown on the isochores* 
connecting the colored pebbles at a 
given time. It will be noted that at 
H/D of 1:1, there is already a consid- 
erable degree of uniformity of flow. 
At a ratio of 1.7:1, the tendency of 
pebbles to stagnate is almost gone. 


*Isochores are lines representing the varia- 
tion of pressure with temperature at con- 
stant volume. 


Variable-range Rotameter 


George R. Gilbert has assigned to 
Standard Oil Development Co. a 
means for varying the range of a given 
rotameter. This is accomplished by 
adding magnetic ‘weights to the top 
of the rotameter float by hand manipu- 


| lation of an external magnet. 


The weights are stored in the upper 


| part of the flow tube, above the cali- 
| brated section. Thus, you don’t have 

to open the rotameter when changing 
| the range. The invention is described 


| in U. S. 2,618,974. 
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NONYL PHENOL 








now available in pi quantities 









Description: 


Jefferson’s nonyl phenol is a mixture of monoalkyl phenols, predom- 
inantly para substituted and is a clear viscous liquid. The side chains 
are isomeric branched alky! radicals. Some physical properties of a 
representative sample are: 












Specific gravity, 20/4°C 0.949 
Hydroxyl number 255 
Color, Pt-Co scale 200 
Refractive index, 20°C 1.5140 
Flash point (TOC), °F 300 
Pour point, °C 2 








Distillation range, °C 
IB 


5 ml. 
95 ml. 297 
EP 301 






Suggested Uses: 





. An intermediate for non-ionic detergents 

. A stabilizer for ethy] cellulose 

. A plasticizer for cellulose esters 

. An intermediate for other plasticizers 

. A starting material for production of lubricating oil 
additives and rubber chemicals 

. An antioxidant 








a of Wh 





You may secure technical information and samples by writing to 
Department G. 







Essential Chemicals From 
Hydrocarbon Sources: 


Ethylene Oxide 
Ethylene Glycol 
Ethylene Dithloride 
pau Diethylend’ Glycol 
Monoethanolamine 
Diethanolamine 
Triethanolamine 


efferson 


CHEMICAL COMPANY. INC. 
260 MADISON AVENUE, NEW YORK 16, N. Y. 





















Branch Soles Offices: 180 West Washington St., Chicago 2, ill; 318 Melrose Building, Houston 2, Texas Ethylene Carbonate 
Wearehouse Stores: Tenafly, New Jersey; Chicago, lilinois; Houston, Texas Propylene Carbonate 
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PROCESS PATENTS 





get Pressure—m.m. of mercury 
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Stronger Gypsum Plaster 


New wet process for calcined gypsum imparts in- 
creased strength and density to finished product. Uses water 
solutions of metallic salts as vapor pressure depressants. 


Calcined gypsum, as it’s normally 
made in a calcining kettle, needs a 
relatively large amount of water to give 
a given consistency. If you can reduce 
the amount of water used to produce a 
mortar, you will increase both the 
strength and the density of the result- 
ing cast or set product. 

Now, Gilbert A. Hoggatt has de- 
vised a wet calcination process for the 
production of calcium sulphate hemi- 
hydrate plaster which uses much less 
water than conventional methods. It 
is described in U. S. 2,616,789 and 
assigned to Certain-Teed Products 
Corp. 
> How It Works—Gypsum is heated in 


Table I—Operating Temperatures for CaCl, Solutions 


2 
re 


an aqueous solution of a vapor pres- 
sure depressant—a metallic salt—at 
atmospheric pressure. The reaction is 
CaSO, * 2H;0 =CaSO,* $H,0+3/2H,0 (1) 

Thus, gypsum exerts a vapor pres- 
sure of water. The accompanying 
figure presents the water-vapor pres- 
sure curve of gypsum as a function of 
temperature. 

It also gives curves for the vapor 
pressure of water from various aqueous 
solutions of calcium chloride. The 
concentrations are expressed as per- 
centages, by weight, of calcium sul- 
phate referred to water. 

The intersection of the vapor pres- 
sure-temperature curve of gypsum with 


Max. V.P., Diff. 
mm. 


y Temp., °F. 
at 
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that of the salt solution indicates the 
“inversion temperature.” At tempera- 
tures higher than this, the vapor pres- 
sure of gypsum is greater than that of 
the salt solution. Hence, the “escap- 
ing tendency” of water is greater for 
gypsum than for the salt solutions, and 
reaction (1) takes place. 

Below this temperature, the reaction 
tends to be reversed. Thus, in order 
for the desired reaction to occur, it is 
only necessary that you exceed the in- 
version temperature. 

To get satisfactory results, though, 
you have to control the rate of reac- 
tion. This is done by maintaining the 
proper vapor pressure driving force. 

At a given temperature, the differ- 
ence between the vapor pressure of 
gypsum and that of the salt solution is 
a measure of the speed of conversion 
from calcium sulphate dihydrate to 
the hemihydrate. 
> Crystal Structure—If this difference 
in vapor pressures is too great—so that 
conversion goes too fast—the crystals 
of hemihydrate will be long and 
needlelike and will require a large 
amount of water to reach the pouring 
consistency. 

Smaller differentials will cause the 
production of thick, stubby rod-like 
crystals having a low water-carrying 
capacity. If the differential is too 
small, however, the rate of conversion 
will be too slow to be practical. 

The range of satisfactory vapor pres- 
sure differentials is 150-1000 mm. Hg, 
with 170-450 mm. being optimum. 
The appropriate temperature range for 
a given concentration of calcium 
chloride can be found directly from 
the accompanying figure. 

As a matter of convenience, it is 
desirable to operate at the boiling 
point of the solution, providing this is 
in the allowable temperature range. 
This eliminates the need for precise 
temperature control. 

If the upper temperature limit for 
a given salt solution is above the boil- 


Table Il—Results with CaCl, Solutions at Boiling Temp. 
V.P. Diff., | Conversion 
Time, Hr 


Types of 
Crystals 


Pouring 
Consistency 


mostly rodlike 
mostly rodlike 
lar, rodlike 
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“$end for new file 

- bulletin “SELECTIVE 
HYDROGENATION BY 
PLATINUM METAL 
CATALYSTS” 


and 


PRODUCTION 


\Baker-developed Platinum Metals Catalysts are helping 
to lower.cost of catalysis and to facilitate important pro- 
duction G@dvantages for large and small-scale manufac- 
ture of industrial chemicals and pharmaceuticals. 

_V ipurity of end product, greater production con- 
trol, high yield and catalytic activity at low temperatures 
sures are desirable in your production, the per- 
formance of the Baker Platinum Metals Catalysts will be 
speciall interesting to you. 

A r research representative will be glad to assist 
with your catalysis problems. The world’s largest Plati- 
num Metals catalyst research and production facilities are 
maintained here for such service. 

Hf catalysis is a part of your production or if you are 
developing a new process or product involving a catalytic 
stage, our broad experience and facilities, available in 
full confidence and without obligation, may be of consid- 
erable assistance to you. Take advantage of this service. 


* THE PLATINUM METALS CATALYSTS ARE NOW USED FOR: 
HYDROGENATION @ OXIDATION @ DEHYDROGENATION © RINGCLOSURE 
DOUBLE BONDS e@ NITRO GROUPS @ ALDEHYDES @ AROMATICS © KETONES 


PHARMACEUTICALS © VITAMINS @ TERPENES @ HYDROCARBONS @ GASOLINE 
DYESTUFFS @ INTERMEDIATES @ AMMONIA OXIDATION @ HYDROGEN CYANIDE 


PURIFICATION OF HYDROGEN, NITROGEN © PRODUCTION OF INERT 
ATMOSPHERES. REMOVAL OF OXYGEN, CARBON MONOXIDE FROM GASES, 


i: 47-4 


& COMPANY, /NC. 


of -V VR AYA) 


113 ASTOR STREET - NEWARK, N. J. 


H U’B ee PLATINUM METALS RESEARCH 
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Fiow Tubes are short. For instance, the 30” Flow Tube shown above 
is only 30”, face to face. And because they need only minimum 
straight runs entering and following, they can be installed at 
practically any accessible point where flow conditions are reason- 
ably steady. 


This important advantage means easy, convenient, economical 
installations. 


Flow Tubes are manufactured exclusively by Foster Engineering Co. 
in all pipe sizes for measuring the flow of liquids and wet or dry 
gases, They can be furnished with or without suitable secondary 
indicating, recording or totalizing instruments, and, to insure maxi- 
mum combined accuracy of primary element and receiver, each 
Flow Tube is furnished with an individual head capacity curve. For 
unusual piping arrangements, calibration curves for simulated con- 
ditions can be furnished. 


For further information, ask for Bulletin FT-101; and for specific 
recommendations, please send us necessary flow data. 











PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALVES « 
USHION CHECK VALVES © FAN ENGINE REGULATORS © PUMP 


FOSTER ENGINEERING COMPANY - UNION, N. J. 
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ing point, use the boiling point as 
the practical upper limit to avoid high 
pressures. 

The operating temperatures for vari- 
ous calcium chloride solutions are 
shown in Table I. Any concentration 
of calcium chloride between 20 and 70 
percent will give a suitable vapor pres- 
sure differential. Optimum results are 
obtained from 22-48 percent. Of 
course, many other salts can be used 
successfully, 

The results of using various calcium 

chloride concentrations at their boiling 
points are given in Table II. 
P Best Operations—The _ preferred 
method when using calcium chloride 
is to adjust the concentration so that 
the boiling point is 225-230 deg. F. at 
atmospheric pressure. This corte- 
sponds to about 30 to 45 percent 
calcium chloride. 

Boiling is continued until the gyp- 
sum is substantially converted to the 
hemihydrate—2} to 3 hr. During ‘the 
reaction, the solution tends to be di- 
luted by the release of water of crystal- 
lization but concentrated by the evap- 
oration of water. Additional salt or 
water can be added to keep the boiling 
point at the desired temperature. 

When the conversion to hemihy- 
drate is completed, the product is 
washed in boiling water. The temper- 
ature of the hemihydrate must be kept 
above 212 deg. F. during washing or 
it will tend to rehydrate. 

. Drying is then carried out at tem- 
peratures above 212 deg. F. but below 
350 deg. F. since further dehydration 
to the anhydrite occurs at higher 
temperatures. The dried product is 
ground to desired fineness. The set- 
ting takes 5-25 min., but retarders or 
accelerators can be used to control this 
time. 

Any salt can be used as a vapor 
pressure depressant. It’s advantageous 
to use calcium chloride, though, since 
it doesn’t react chemically with cal- 
cium sulphate and thereby eliminates 
the formation of complex salts. 

The patent specifies that a plant for 
the production of large batches on a 
commercial scale is now operating. 
The product is claimed to be superior 
to that obtained in the laboratory. Its 
pouring consistency is 32-33, com- 
pared to about 70 for kettle-calcined 
gypsum plaster normally produced. 
The tensile and compression strengths 
at 33 water/plaster ratio are 1,050 and 
9,100 psi., respectively. 
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Rotary Positive Gas Pumps 
5 cfm to 50,000 cfm. 


Centrifugal Blowers and Exhausters 
Single and multi-stage 2,000 cfm 


to 100,000 cfm or higher. 


Inert Gas Generators 


1,000 cfh to 35,000 cfh. 
Positive Dis: 


placement Meters 
4,000 efh to 1,000,000 cfh. 


Cycloidal Vacuum Pumps 
Single and compound, 
500 efm to 13,000 cfm. 


ROTARY POSITIVE BLOWERS AND EXHAUSTERS 
the most versatile line in the indus- 
try. Simple rotary positive principle 
assures long-time reliable operation, 
with little down time for mainte- 
nance. Cupacities from 5 cfm to 
50,000 cfm. 


(Sons, the Spoocialééte. 


WHEN MOVING GAS OR AIR 


On such problems, you gain the combination of 
up-to-the-minute engineering plus almost a cen- 
tury of experience in building air- and gas- 
handling equipment, exclusively. You can’t buy 
this combination anywhere else. 

Then, because our dual-ability line includes 


both Centrifugal and Rotary Positive Blowers 
Roors-flOWMERSVILLE 
© e 
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and Exhausters, we offer a dual choice, with un- 
biased recommendations, This also is a Roots- 
Connersville exclusive. 

Our Rotary Positive Gas Pumps, Vacuum 
Pumps and Meters, and our Inert Gas Gen- 
erators are unmatched in ranges of types and 
capacities, permitting selection closely fitted to 
your specific needs. 

During the years, R-C products have built an 
outstanding reputation for reliability and econ- 
omy. You'll gain many advantages by consulting 


us on your problems of handling gas or air. 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
453 lilinois Ave., Connersville, indiana 





Brilliant multi-color printing of your brands on 
Hammond Multi-Walls . . . combined with the 
uniform high quality of papers and materials 
used in their production, provide you with ship- 
ping containers second to none. Manufactured 
to exacting standards every step of the way, 
Hammond Multi-Walls are attractive and strong 
for safe, economical delivery of your products. 
Consult your Hammond man today. 


HAMMOND BAG 
& PAPER COMPANY 


General Offices: WELLSBURG, W.VA. 
Plants in 
WELLSBURG, W.VA. and PINE BLUFF, ARK. 





RESISTANT 
mau PIPING MATERIALS 


JR SPECIFICATIONS 


STAINLESS 
WELDING FITTINGS 


Schedules 5-10-40-80 and OD sizes. 
Types 304, 304ELC, 316, 347, etc. 
COMPLETE STOCKS: 


Monel, Nickel, Aluminum, In- 
conel, Everdur, Carbon Moly, 
Chrome Moly. 


Triclover Conical & 
Clamp Fittings 


IMMEDIATE DELIVERY 








RAY MILLER 





SMOOTH — VIBRATIONLES¢ 


PROPELLERS 


for MIXING, STIRRING, 


AERATING, PUMPING, etc. 


Manufactured by an exclusive proc- 
ess, MICHIGAN propellers are per- 
fectly balanced to avoid whip and 
strain on shafts. And because of their 
superior functioning are now stand- 
ard parts of the products of many 
leading equipment manufacturers. 


pttoatlatle for special application and 


replacement, as well as original equip- 
ment, in a wide variety of metals and in 
sizes up to 60". Write for latest data 
folder. 


SIDE ENTERING 
MIXER BY 
EASTERN INDUSTRIES NEW MAVEN, CONN. 


MICHIGAN WHEEL CO. 


GRAND RAPIDS 3, MICH. 
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Extractive Distillation of 
Close-Boiling Alcohols 


Water is used as the solvent in 
extractive distillation of close-boiling 
alcohols. In this process, the relative 
volatilities of the alcohols vary con- 
siderably with their concentration in 
the solvent. 

For example, with 92 mole percent 
water in a refluxing medium contain- 
ing in solution 96 mole percent ethyl 
alcohol and 4 mole percent isopropyl 
alcohol, the relative volatility of the 
isopropyl to the ethyl is 1.7. When 
the concentration is 4 mole percent 
ethyl alcohol and 96 mole percent iso- 
propyl, the relative volatility is only 
1.5. 

This means that it is harder to re- 
move the last few percent of ethyl 
alcohol from isopropyl alcohol than it 
is to remove the last few percent of 
isopropyl from ethyl. That is, purified 
ethyl alcohol in dilute aqueous solu- 
tion is readily recoyered as bottoms 
but the isopropyl alcohol tends to be 
contaminated with ethyl alcohol. In- 
creasing the water concentration over- 
comes this, but it also causes excessive 
dilution of the ethyl alcohol. 

In U. S. 2,620,294, by Carl S. Carl- 
son, assigned to Standard Oil Develop- 
ment Co., this difficulty is overcome 
by maintaining a higher concentration 
of water at the top of the distillation 
column than at the bottom. 

This is accomplished by steam strip- 
ping a side stream nearly free of alco- 
hols {see cut). Water is taken from 
the bottom of the stripper and re- 
turned to the top of the distillation 
tower. 

Thus, it is possible to maintain a 
water concentration of 97 mole per- 
cent in the upper part of the column 
to remove the last few percent of ethyl 
alcohol from the isopropyl alcohol. A 
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water concentration of 92 mole per- 
cent is maintained at the bottom. 
This technique is also useful in 
other cases, such as separating sec- 
buty] alcohol from n-propyl alcohol. 


New Way to 
Winterize Vegetable Oils 


To winterize a vegetable oil, you 
have to freeze out the stearines and 
then filter them from the clear oil. 
The separation of the solids from the 
liquid is very difficult and usually re- 


sults in much of the winterized oil | 


being entrained in the stearines. 


Charles Greenfield, in U. S. 2,619,- | 


421, describes the formation of hard 
stearine crystals which occlude a 
minimum of oils. 

The process starts at about 15 deg. 
above the “nuclei control point.” 
This is the temperature at which crys- 
tal nuclei are considered as being 
formed. A method of determining this 
point—commonly near 50 deg. F.—is 
described in the patent. 

The oil is cooled at a uniform rate 
for 18-48 hr. until the nuclei control 
point is reached. The temperature is 
then lowered uniformly—15-45 deg. F. 
per 24 hr.—to a temperature desig- 
nated as the “crystallization point.” 

You then heat the oil—15-45 deg, 
F. per 24 hr.—until it reaches the 
“temperature rise point,” thereby 
yielding “stabilized” crystals of the 
desired type. Rechilling is carried 
out at 5-15 deg. F. per 24 hr. down 
to the “rechill point,” and the stear- 
ines are removed by filtering. 

Ways to determine the proper val- 
ues of each of the critical temperatures 
are described in the patent and ex- 
amples of the obtainable results are 
cited. 


Hydrogenation Catalysts 
by Reduction 


Here’s a method of making active 
hydrogenation catalysts by the reduc- 
tion of kieselguht-supported copper or 
nickel compounds in a liquid medium 
comprising an organic polysiloxane. 
The copper or nickel compounds 
which are suitable are those which can 
be reduced by hydrogen to the active 
state—oxides, hydroxides or carbonates. 

For example, 30 parts of a basic 
copper carbonate-kieselguhr are pre- 
cipitated from a copper salt solution 
in the presence of kieselguhr by means 


of a potassium carbonate solution. It | 
is washed until neutral, dried at 60 | 
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For Eye-Level 


® Precision-built indicators provide accurate 
temperature readings. 


® Low-cost protection... due to large, spe- 


cialized production. 

® Wide selection of dial ranges to meet spe- 
cific requirements. 
Choice of stock types available as shown. 
Send for new catalog, describing many 
thermometer styles. 
THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO © SARNIA, ONTARIO 


Readings... 


TEMPERATURE INDICATORS . 


MODEL "6" 


Select the type 

ot is best for your 

jurpose. dial; eventy 
calibrated A From $18. 





COMPLETE COMPUTING SERVICE 


in the fields of applied science, technol- 
ogy, and large-scale data processing. 


com 
reliable performance. 





COMPUTATION CENTER, $55 23rd Street So., Arfington, Virginia 
RE IER oR 


~ 
eS 


§ COMPUTATION 
oe CENTER, 


for © Problem Analysis 
@ Programming 
®@ Machine Computation 


a to industry... to government 
encies...and to research organizations. 
is center will operate an ERA 1101 
. a large-scale general-purpose digital 
uter with an outstanding record of 


We Invite Your Inquiry. 
For additional information on 
facilities and services of the 

° ERA Com 





This Barber-Greene 


FOLDER 


SHOWS HOW 


] | man can move - 


w # tons of material in 


60) seconds with 


CAR UNLOADER 


see your B-G distributar 
or write 
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VERTICAL 
PUMPS 


WITH 


NO SUBMERGED 
BEARINGS 


FOR PUMPING 


ABRASIVE 
CORROSIVE 
SLURRIES 


Cross section of 
Dual Discharge 
Pump. 


This rugged type of service Calls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one yeors. Perhaps we 
can be of help to you. 

Write us — no obligation. 


PUMPS | A | = 
ry of acid 











371 MARKET STREET, LAWRENCE, MASS, 


| ‘Tomorrow's ‘TECHNOLOGY, colt. . . 


deg. C., and then dispersed in a me- 
dium of 250 parts of 2-ethyl hexanol 
arid 10 parts of liquid polydimethyl- 
siloxane and heated to 145 deg. C. 

Hydrogen is passed through the 
stirred suspension for 6 hr., and the 
temperature is slowly raised to 165 
deg. C. Loss of 2-ethyl hexanol is 
avoided by using a reflux condenser. 

Four 100 part batches of a-methyl- 
styrene in isopropyl benzene (50:50 
mixture) are then hydrogenated at 160 
deg. C., using this catalyst suspension, 
without appreciable loss of catalytic 
activity. Complete reduction takes 
2-3 hr. per batch. The hydrogenation 
products are distilled from the reaction 
medium, leaving ‘an a-methylstyrene 
content in the final product of less 
than 0.5 percent. 

Thomas Bewley and Peter L. Bram- 
wyche have assigned their invention, 
U. S. 2,623,078, to The Distillers Co., 
Ltd. 


New Process for 
Methyl Vinyl Ketone 


A new way to prepare methyl vinyl 
ketone from butene-1 is revealed in 
U. S. 2,623,073, by William G. 
Toland. 

As an example of the method, a 
stream of butene-1 is passed into a 
stirred suspension containing 40 parts 
by weight of mercuric sulphate and 60 
parts of a 1 percent aqueous solution 
of sulphuric acid at such a rate that 
the absorption of butene-l is prac- 
tically complete. The temperature of 
the reaction is maintained at 35 deg. F. 

When this first reaction is com- 
plete, the products are transferred to a 
second reaction vessel in such a man- 
ner as to rapidly form, liberate and 
remove methyl vinyl ketone. To do 
this, the slurry is brought to boiling by 
adding the reaction products to 1,000 
parts of stirred, boiling 10 percent sul- 
phuric acid through which steam is 
passing. Thus, saturated ketone forma- 
tion is avoided. 

The first reaction is the formation of 
a complex: 

4CH, = CHCH,CH; + 4HgSO, ———»> 

4CH, = CHCH,CH; eHgSO, 
The second reaction is the decompo- 
sition of the complex to yield the de- 
sired ketone: 
| 4CH, = CHCH,CH; eHgSO, + H,O ———»> 


CH, = CHCOCH; oh 2H SO, + 2H.SO, 
+ 3CH, = CHCH;CH; 


Yields of the desired methyl vinyl 
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oducts for their customers’ use. And 
~ the techniques and the resources to 

shoulder a major responsibility, and deliver 
the goods. The shops are tooled for hand 
and machine-welding under precision control, 
for X-ray inspection as required, and with 
the personal skills and experience of as © 
expert a staff as exists anywhere. We'd be 
delighted to discuss adding your firm 

~~ name to the customer list. Write for literature. 


Cf, 


STORAGE TANKS 
TANK CARS 


Installation for this New York utility & Qa U i PM E N T 
by H. Emerson Thomas and Associates, Inc., 


of Westfield, New Jersey. 


AMERICAN CAR AND FOUNDRY COMPANY - 30 CHURCH STREET, NEW YORK 8,N. Y. - OTHER SALES OFFICES: 
CHICAGO + ST. LOUIS - CLEVELAND + PHILADELPHIA - WASHINGTON + PITTSBURGH - SAN FRANCISCO 
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Pangborn Dust Control 
pays for itself 
im recovered material 


at Thomas A. Edison, Incorporated 


ANUFACTURING nickel-iron- 

alkaline storage batteries at 
Thomas A. Edison, Incorporated, 
creates nickel, nickel-hydrate, and 
iron-oxide dusts. Control and re- 
covery of these valuable dusts was 
complicated by their light weight, 
which in some processes prevented 
the use of regular dust-collecting 
hoods. Pangborn engineers solved 
this problem by utilizing down-draft 
tables in a unique dust control 
system geared to Edison’s particular 


requirements. 


RESULTS? The Pangborn system 
pays for itself in recovered dust 
alone. In addition, the dust-free 
atmosphere has improved working 
conditions in the plant. Although 
this Pangborn dust control system 
is a major installation, it was com- 
pleted without loss of a single day’s 
production! 


WHAT ARE YOUR DUST PROBLEMS? 
Find out how Pangborn can help 
you. Mail the coupon below today 
for Bulletin 909-A. 


Look to Pangborn for the latest 
developments in Dust Control 
and Blast Cleaning equipment 


DUST 
CONTROL 








PANGBORN CORPORATION, 2600 Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me a copy of Bulletin 909-A. 
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ketone and by-products under speci- 
fied conditions are given in the patent 
which has been assigned to California 
Research Corp. 





Pyrite feed 
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1 FeSe roasted under fluidizing conditions. 
Oxygen added for roasting and fluidiz- 
ing; controlled to leave 2 percent residual 
S in solids. 
2 Uprising gas contains SOz and Ss and 
entrained fron-bearing compounds. 
These compounds react with and buffer 
the excess oxygen so as to prevent forma- 
ony | < SOs. Oxygen added to convert Sz 


3 SOs gas, now free of SOs and Sz, to- 
gether with entrained FeeOs and FesO. 
is separated from entrained solids. 


Sulphuric Acid by Fluidized- 
bed Roasting of Pyrites 


In U. S. 2,625,464, by Elliott J. 
Roberts, Rupert M. Foley and David 
F. Wells, assigned to The Dorr Co., 
a process is described for producing 
SO,, free of SO,, by roasting iron 
pyrites. 

Use of the fluidizing technique 
makes it possible to suppress the pre- 
mature formation of SO, in the roast- 
ing process. A flowsheet of the process 
is shown above. 





For Keeping Posted . . . 


This digest of recently issued 
United States patents is selected and 
evaluated for you by Melvin Nord, 
664 Putnam, Detroit 2, Mich. You 
can get copies of any patents, includ- 
ing those mentioned here, by ordering 
from the Commissioner of Patents, 
Washington 25, D. C. They cost 25¢ 
each. Do not send stamps. 





April 1953—Cuemicat ENGINgERING 








PROCESS EQUIPMENT NEWS 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY APRIL 1953 


Special Pre-Heater 
Monel-Protected 
. Against Caustic 


One unusual feature of a special ex- 
changer now in the shops lies in the 
extensive use of corrosion-resistant 
Mone!® for all parts which might come 

+ in contact with caustic soda. 

To be installed as a caustic pre- 
heater in an eastern seaboard refinery, 
the unit will have Monel tubes and 
Monel-clad tube sheets. Furthermore, 
the interior of the channels is protected 
by acladding of Monel, while the heads 
are fabricated from castings of the same 
high-nickel alloy. 

When in service, the exchanger will 
have 150-pound steam on the shell side 
which will raise the temperature of the 
caustic from 155° to 245°F. Twenty 
inches in diameter, the unit has 16-foot 
tubes of one-inch by 14-gage Monel. 
Cladding on the tube sheets is 15% of 


the overall thickness of the sheet. 
@ Trademark of the International Nickel Company, Inc. 


High Pressure Units. for 
Sumatran Cracker 


Six intercondensers for a renovated 
thermal cracker in Sumatra have just 
been designed by Kellogg’s Fabricated 
Products Division. Made of alloy steel, 
they will operate at 1300 psi and 800°F, 
condensing tower overhead and pre- 
heating feed stock. Each condenser will 
measure 20-feet in length by four-feet 
in diameter, the shells being 1% inches 
thick. 


FABRICATED 
PRODUCTS DIVISION 
ae 


M.'W. KELLOGG 


{ 4 


. PULLMAN 


Synthetic Fibre Producer Gets 
Unusual Converters 


Most heat transfer devices are 
designed so that tube bundles can 
be pulled at regular intervals for 
cleaning. However, Kellogg has just 
designed and is now fabricating a 
set of three synthetic fibre con- 
verters which have fixed internals. 
Special processing conditions, under 
which materials to be put through 
the shell side are previously treated, 


prevents*fouling of these sections of 
the converters. Specification of 
Stainless Type 340 tubes removes 
any danger of corrosion in the tube 
stream and also meets requirements 
of rather severe operating condi- 
tions—650°F and 250 psig. Largest 
of the three units will measure 23 
feet long by 7 feet in diameter and 
weigh some 23 tons. 


Exchange Equipment by the Carload for 


Midwestern Refiner 


Exchangers ...condensers... coolers 
. .. reboilers by the score are in the 
design and fabrication stages at Kel- 
logg for two locations operated by the 
same mid-western refiner. Including a 
multiplicity of viried sizes—ranging 
from 1S inch-124 sq.ft. debutanizer re- 
boilers to $9 inch-13,000 sq.ft. fraction- 
ator overhead condensers—the order 
includes both equipment for new proc- 
essing units as well as replacement 
bundles for existing equipment which 
is being modernized. This job demon- 
strates the flexibility of Kellogg fabri- 
cating facilities in which orders for one 
cooler or a hundred AEC exchangers 
are processed to the highest quality 
standards, 
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Your Checklist of New Equipment Patents 


Crystallization 
ek. 
Evaporation 


Filtration . . 

Fluid and particle transfer. 
Gas absorption. . 

Gas-solids separation . 


Heat exchange... 


Instramentation and control. . 


About... 

Evaporative crystallizer 

Rotary dryer. . 

Salt drying and cooling apparatus. “5% 


Continuous centrifugal ev aporator 

Falling film evaporator 

Multistage countercurrent extraction centrifuge 
Perforated plates for nesta extractor. . 
Liquid-liquid contacting tower . 3 


Gas lift for granular material . . 

Oil-bath type gas scrubber . 

Electrical precipitation of dust from hot gases ‘e 
Centrifugal separator . 

Tubular ester hae for chemical reactors 

Refrigerating heat exchanger. . 

Liquid-gas finned heat exchanger . 

Heat exchange pebble. . 

Wet-dry bulb determination ot vapor concentration 


Fluid contact apparatus... 
Solid catalyst injector . . 
Hydrocarbon cracking reactor 
Method for gasifying solid fuels 


And New Process Patents 


Product or Process . . . 
Air products. .... 


Hydrocarbons . 


Metals and ores... 


Pulp and paper. . 


Resins, rubber and plastics. : 


Synthesis gas and processes 


About... 

Separation of air by low-temperature rectification 
Separation of air with a single column. . 

Fractional distillation of air....... 

Removal of water and CO: from air 

Hydrogenolysis of heavy hydrocarbon residues 
Catalytic production of aldehydes and alcohols 
Production of high mol. wt. unsaturates. 
Polymerizatjon of propylene to liquid hydrocarbons 
Separation of gaseous hydrocarbons by distillation 
Selective adsorption of hydrocarbons... 

Cracking stock from hydrocarbon oil residues 
Catalytic oxidation of olefins with CuO 

Catalytic conversion processes for hydrocarbons 
Catalytic removal of sulphur from hydrocarbons 
Adsorption separation of normal from isoparaffins 
Olefin polymerization with boron phosphate 

Heavy hydrocarbon selective —— from gas 
Nitration of olefins 

Production of ethylene... . 

Anthracene, phenanthrene and carbasole separation 
Desulphurization of a hydrocarbon oil. . i 
Catalytic desulphurization of hydrocarbons 

Caustic treatment of sour hydrocarbons 

Particulate coal carbonization to form olefins 
Isomerization of saturated hydrocarbons with H2SO, 
Removal of H:8 from hydrocarbons ; 
Manufacture of carbon black 


Inventor or Assignee . . . 
Phillips Petroleum Co 
Baker Perkins, Inc... . 
Clinton 8. Robison. . 

“ Baek 
La Cellulose du Pin... 
Zaremba Co 
Westfalia Separator AG 
Stand d Oil Develop t Co 
Universal Oil Products Co 
Aloysius C. Kracklauer 
Houdry Process Corp 








Koppers Co., Inc..... 

The Thermix Corp 

Universal Oil Products Co 

Mills Industfies, Inc. . 

Pierre G. Vicard..... . 

Norton Co.... 

Jerzy Malecki 

The George W. mors ¢ Corp 

Svn Oil Co. sam 

Myron H. Boyer. . : 

Albert Wittlin. . 

Esther C. Goddard and The Guggenheim Foundation 
Armstrong Cork Co. 

Edwin G. Gettins. ; 

Phillips Petroleum Co..... 
Universal Oil Products Co 
Standard Oil Development Co. . 


Inventor or Assignee . . . 
Union Carbide and Carbon Corp 
The British Oxygen Co 
Air Products Inc 
Standard Oil Development Co 
Phillips Petroleum Co..... 
Sloss-Sheffield Steel & Iron C ‘oO 
Richard Conrad. . : 

Shell Development Co. ia 
The Lummus Co 
Standard Oil Development Co 
Phillips Petroleum Co. . 
Shell Development Co..... 
Standard Oil Development Co 
E. I. du Pont de Nemours & Co 
Standard Oil Development Co. . 
Atlantic Refining Co... . 
Hudson Enginvering Corp 
Union Oil Co. 
Shell Dev elopment Co Re. 
De Directie Van De Btaatamignen in ee 
Gulf Oil Corp 
Phillips Petroleum Co 
Phillips Petroleum Co 
E. L. du Pont de Nemours & Co 
Standard Oil Co. (Ind.) 
Phillips Petroleum Co 
J. M. Huber Co 





Metal plating—atomizing a liquefi 4 metal cor P 





Depression of copper sulphides in froth flotation 
Froth flotation promoter. . i. 
Purification of pulp . 
Preparation of phenolformaldehyde resin 
Polymerization of styrene... ... 
Preparation of sulphonated phenolic resins 
Condensation resins of halogenated benzene cpds 
Shaping articles from an acrylonitrile polymer 
Precipitating cellulose acetate in the form of thin, 
flat particles 
Preparation of acid-soluble cellulose derivatives 
Processing of sulph izable materials. . . 
Controlled polymerisation for synthetic rubber 
‘Water gas by partly carbonizing fluidized coal or 
coke—test of particles used as cracking catalyst 
Catalytic hydrogenation of CO 
Synthesis with two-stage coke gasification . . 
Production . gaseous mixtures of CO and H».. 
thanol from CO and He... 
Adsorption - hydrocarbons from oxygenated epds. 
Reforming natural gas to produce synthesis gas 
Fluid catalytic process j 
Catalytic eyntheais of | of _ hydrocarbons 








produc tion 
Production of carbon black and by-product synthesis 
gas 

Production of synthesis gas . 

Separation of oxygenated compounds with bisulphite 
adducts 





The C Ith Tingincering Co. of Ohio 
American Cyanamid Co ; . 

American Cyanamid Co 

Rayonier Inc. 

The Dow Chemical Co 

Monsanto Chemical Co 

American Cyanamid Co 

Sprague Electric Co 

American Viscose Corp 

American Viscose Corp 


Hercules Powder Co 

Phillips Petroleum Co 

Standard Oj] Development Co. . 
Standard Oil Development Co. . 


M. W. Kellogg Co. 2 
Standard Oil Development Co. . 
Texaco Development Co 

Ernst Peukert and Friedrich ‘Hilberath. 
California Research Corp. 
Phillips Petroleum Co 

Standard Oil Development Co 
Hydrocarbon Research, Inc 
Standard Oil Development Co 
Standard Oil Development Co 

J. M. Huber Co 


Stanolind Oil and Gas Co 
Stanolind Oil and Gas Co 


‘ 


Patent No. . 


2,623 ,814 
2,624,124 
2,624,955 


2,625,442 
2 ,625 ,383 
2 ,625 ,238 
2 ,625 ,240 
2 ,622 ,853 
2,622,854 
2,622 ,857 
2,624,556 
2,623 ,391 
2,624,195 
2,624,198 
2,624,199 
2,624 ,308 
2,624 ,360 
2 ,625 ,034 
2,622 ,859 
2 ,622 ,935 
2 ,622 ,969 
2,622,973 


Patent No. . 


2,619,810 
2,619 ,813 
2,620 ,637 
2,622,416 
2,619 ,450 
2,619 ,506 
2,619,511 
2,619,512 
2,619,814 
2,620 ,047 
2,620 ,293 
2,620 ,358 
2,620 ,361 
2,620 ,362 
2,620 ,363 
2,620 364 
2,620 ,895 
2,621,205 
2,621,216 
2,622 ,087 
2 ,623 ,006 
2,623 ,007 
2,623 ,008 
2,623 ,O11 
2 ,623 ,076 
2,624 ,694 
2,625 ,466 
2,619 ,433 
2,620 ,068 
2,621,789 
2,621,124 
2 ,620 ,321 
2,620 ,330 
2,621,164 
2,621,168 
2 ,622 ,003 
2 ,622 ,273 


2,623 ,041- 


2,625 ,528 
2,625 ,538 
2,619,449 


2,620 ,346 
- 2,620,348 
2,621,117 
2,621,202 
2,621,203 
2,622 ,089 
2,622 ,970 
2 ,623 ,057 
2,623 ,058 
2,623 ,074 
2,623,811 


2,625,470 
2,625,560 


. 
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lor to textile spirits, MNA-S3 is, however, much 
faster drying, thus resulting in substantial savings in 
both operation time and money. MNA-53 has a low sulphur 
and aromatic content, a high paraffin content, and it is low in 


naphthenes and free from olefins and di-olefins. It is especially 


suitable for use in the manufacture of such products as 
lacquers, rubber adhesives, under coatings, protective 
coatings and sound deadeners, though its use is 
by no means limited to these. MNA-53, like 


New fractionating towers 
at our Mt. Pleasant plant. 


ROOSEVELT OIL AND REFINING CORPORATION 


MT. PLEASANT, MICHIGAN 


CuemicaL Encineerinc—April 1953 





BUFLOVAK 
EVAPORATORS 


help make 

“Silk purses 
from Sow’s Ears’ 
...at a PROFIT! 


J 


"The slickest way of solving the pollu- 
tion problem,” according to the Mara- 
thon Corporation, Rothschild, Wisconsin, 
“is to convert objectionable material 
to something useful and then sell it.” 


In patented processes developed by 
Marathon, ligno-sulfonate recovered 
from sulfite spent liquor is converted 
into widely used dispersants. They are 
known as “Marasperse” and “Mara- 
cell.” 


Evaporation is an essential step in the 
process. A BUFLOVAK Triple Effect 
Forced Circulation Evaporator was de- 
signed especially for the job. Built 
entirely of stainless steel, this evapor- 
ator is equipped with automatic con- 


This BUFLOVAK Triple Effect Forced Circulation Evaporator concentrates 
Lignosulfonate for the Marathon Corporation. 


trols that simplify operation and help 
cut costs. The evaporator plays an im- 
portant part in converting spent liquor 
into a salable material at a profit. 


Every by-product recovery has its own 
peculiarities. Individual treatment is re- 
quired to obtain economical and suc- 
cessful results. Through the combined 
facilities of the BUFLOVAK Research 
and Testing Laboratories coupled with 
extensive field experience, BUFLOVAK 
Engineers design processing equip- 
ment for the most profitable results. 
There is valuable information on By- 
Product Recovery in Catalog 351. A 
request on your company letterhead 
will bring a copy to you free. 


BUFLOVAK BUILDS 


EVAPORATORS 
Low-Temperature 
By-Product Recovery 


Crystaltization 


ORYERS 

Vacuum Double Drum 
Vacuum Rotary 

Pilot Plant 
Atmospheric 


PROCESSING KETTLES 
Mixers 
Impregnators 
Dopp Kettles 
Solvent Recovery & 
Distillation Equipment 

SEND FOR CATALOGS 


RESEARCH AND TESTING 
LABORATORY 

To assist you in the solution of 
processing problems, BUFLOVAK 
offers the facilities of its Research 
and Testing Laboratory ... where 
smali scale experimental units 
show you, before you buy, the 
commercial possibilities, data on 
production cost, and character- 
istics of the finished product. 


WAK 
puri’ pIVIsiON 


a Zines auFFALO We NE 
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Putting 
Just “fresh air" won't do in the world's largest plasma plant. 


6000 MILES AWAY 


PURE AIR FIGHTS BATTLE SHOCK 


A wounded soldier’s life depends on 
an early transfusion. But whole blood 
is perishable, and liquid plasma needs 
special storage. So dried plasma is 
used because it keeps its life-giving 
qualities for five years. That’s why 
Sharp & Dohme’s blood processing 
is so important—it accounts for over 
one third of today’s output. 


This operation is so delicate that just 
“fresh air’ would contaminate pre- 
cious plasma. To keep air at its high- 
est purity, Sharp & Dohme uses Wes- 


tinghouse PRECIPITRON®, the elec- 
tronic air cleaner. Five PRECIPI- 
TRON units work ’round the clock 
to remove dirt and germs. 


You can put air to work, too. Westing- 
house has the equipment to handle it. 
For data on air cleaning, air handling 
or air conditioning products, ask for 
Catalog 600. Call your local Westing- 
house-Sturtevant office. It’s listed in 
the Yellow Pages. Westinghouse 
Electric Corporation, Sturtevant Di- 
vision, Hyde Park, Boston 36, Mass. 


WESTINGHOUSE 
AIR HANDLING 


YOU CAN R IF ITS 3 oP . 
The Armed Forces need blood. Give a pint today! Sa Ww esti nghouse 
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Air to work for Sharp & Dohme: Germ-free air is essential. 








CLEAN PLATES DIRTY PLATES 


Here’s How PRECIPITRON Works—All 
dirt particles in the air stream are charged 
and attracted to collector plates of the 
opposite polarity. The above photos show 
how much dirt is collected in 22 weeks of 
cleaning “fresh air”. 

The PRECIPITRON is the most efficient air 
cleaner available commercially for remov- 
ing impurities from normal air. 


DIRTY CHARGING PRECIPITATED 
WR OPARTICLES PARTICLES 





Rent ere 
Ba chia 


BACK IN THE 1880S 


WHEN THE FAMOUS CHARACTER SHERLOCK HOLMES WAS CREATED 


} 
Peeo~wer~ 


WAS MAKING INDIVIDUALIZED CHEMICAL EQUIPMENT 


The greatness of Sherlock Holmes lay in his 

ability to fathom the complex. This unique qual- 

ity also explains the over 70 successful years of 

L. O. KOVEN noted for Individualized Equip- 

ment tailored to meet the most exacting needs 

of manufacturers. Let us show you how these un- 

failing units used in leading plants where high 
production levels must be maintained, can cut /f 
your costs and increase your output. Call or / 44 
write for a consultation—no obligation. 4 ks 


i 
Octo H \ es 
P coils. Fak ode 


4 


Par. U-68 and 
Dover, N. J. Trenton, N. J. 


L. O. KOVEN & BRO., INC. 
154 Ogden Ave., 


Jersey City 7, N.J. x | _  * eae, lle: 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 
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800+ GENERAL PURPOSE 
HANCOCK GATE STEEL WELDVALVES 


Extra years of trouble-free dependability. Long-life economy. 800# Hancock Steel Gate 
Weldvalves give you both. Select either “no bonnet joint” or bolted bonnet design — 
incorporated in them are exclusive construction and operational features that have 
proved their value in the severest services. Yet they cost no more than ordinary valves. 


Among the many superiorities built into these valves are: 


1. Maximum use of super-strong, leak-proof 6. Corrosion-resisting back seating. 
welding. 7. Extra-strong upper structure. 
2. Integral Stellite seats. 8. Repacking ease. 


9. Safe, comfortable handwheel — designed 
Hee to operator specifications. 

4. No galling because dissimilar materials 10. Complete interchangeability of parts 
are used for the accurately finished and per- that saves time, trouble, money. 

fectly aligned seats and wedges. 11, Baked enamel exterior finish for max- 
5. No stem pitting. imum protection. 


3. “500 Brinell” stainless steel wedges. 


SIZES: No Bonnet Joint Design—'%4” through 2”. Bolted Bonnet Design—1 4” through 2”. 
CONNECTIONS: Screwed ends... socket weld ends... flanged ends. 
SERVICE RATINGS: For all pressures up to 800 psi at 750° F.—O.W.G. 2000# 100° F. 


Hancock Steel Gate Weldvalves do a job and stay on the job. Complete information 
about the type you like best is available through your Hancock Valve Distributor. Get in 
touch with him today. 


MANY ADVANTAGES ARE YOURS through the complete services of your Industrial 
Distributor. He anticipates your needs—maintains stocks of many top-quality items 
—saves time and money for you with fast deliveries in emergencies. 


When Hancocks go in, valve costs go down. 


A product of MANNING, MAXWELL & MOORE, INC. wartertown 72, massacnuserts 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX"' AND ‘LOAD LIFTER’ 
CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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HENSZEY 
Multiple Effeot 


EVAP ORATORS 


« «+ your answer to 
@ INCREASED EFFICIENCY 
@ GREATER PLANT CAPACITY 


If your processing requires 
evaporation or condensing oper- 
ations, you will find a Henszey 
Multiple Effect Evaporator low- 
ers production costs. They are 
fabricated of steel or stainless 
steel (either polished or unpol- 
ished finish) especially for the 
Chemical Industry. 


Exclusive Henszey features in- 
clude the re-use of waste vapor 

. automatic feed valves ... 
full recovery of solids . . . elimi- 
nation of foaming . . . PLUS 
savings up to 70% of the steam 
and 80% of ordinary water re- 
quirements. 

Send for descriptive bulletin 


HENSZEY COMPANY 


DEPT.£-4, WATERTOWN, WIS. 


easily 
accessible for swift, 
positive cleaning. 


OA RY A 2 | 


Also Power Plant Specialties including: 
Con NUO @. FEED 


DARNELL 


Casters & Wheels 


Whether for light, medium 
ovheavy duty use, Parnell 
Casters and Wheels are 
built to take punishment. 





KEEP TURNING 
| AND EARNING 


Built-in quality assures a 


long life of efficient ser- 
vice—it pays to "Demand 


Darnell Pependability’ 


Free 
MANUAL 


WAU EN BTL 
DOWNEY, er 


SALARCEXO HM wD) 


60 | Walker oveée, New York 13,N.Y. 
36 North Clinton, Chicago 6, Iilinois 











STAINLESS 
Pipe & Tubing 
from stock 


Large and varied stocks of stwin- 
less pipe and tubing are available 
for immediate shipment from 
Murray warehouse stocks. Sizes 
range from .125- to 8%-inch O.D. 
Sizes up to 24 inches O.D. can be 
supplied on special order. 

If you have a pipe or tubing 
problem the experience of our 
specialists and the research facili- 
ties of our suppliers are at your 
service. 

Other. Murray products include carbon 
steel tubing and pipe for pressure and 
mechanical purposes; welding and screw 


type pipe and tube fittings. Tube bend- 
ing, upsetting, swaging. 


AB MURR 


AY (0 


ESTABLISHED 


ELIZABETH, N. J. 
ARS 


McKEESPORT, PA. 
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a) 


for Vaneaxial Fans . . . Compressors, Vacuum 
Pumps and Boosters . . . Oxygen Generators 
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Left: Looking up 
from the quick- 
freeze room be- 
low a Joy Axi- 
vane Fan. Note 
the compact, eco- 
nomical use of 
space and the 
simple mounting. 
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A West Coast quick-freezing plant boasts an effective 
operation that utilizes 24 Joy 74% HP Series 1000 
Axivane Fans, installed in two groups of 12 each. 

Note the illustration above. The upper floor contains 
freezing coils and a row of 12 fans. The floor below 
is partitioned into narrow freezing tunnels, each 
served independently by a single Joy fan. 

As air passes through the freezing coils, it is cooled 
to between —30° and —35°. This sub-zero air is 
propelled down and through the tunnels below, which 
contain pallets of meat, vegetables, fruit, etc. to be 
quick-frozen. After passing over the food, the air is 
again cooled and circulated. At full plant load, each 
12-fan battery handles 242,000 CFM of air. 

The relatively quiet operation, light weight, com- 
pactness and low power consumption of Joy Axivane 
Fans—due to the unmatched efficiency of their vaneaxial 
design—have proved rea/ advantages on this job. 
Their in-line construction also saves space, since each 
fan can be mounted right in its short, vertical duct. 
In addition, extreme flexibility of operation is made 
possible by the adjustable blades, a standard Joy 
feature. @ Let us help you to get best results on your 
fan problems. Joy Manufacturing Company, Oliver Bidg., 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 








@ 
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SULPHITE H 
a job 


@ Spelled “sulphite” or “sulfite,” it’s still mighty 
corrosive to most commercial metals. Except 
ENDURO Stainless Steel. 


Built of ENDURO, eight expansion joints, each 36 
inches in diameter—similar to the one shown—are 
installed in this piping which carries an acid mix- 
ture of sulphite wood pulp and cooking liquor. 
Not only must the flexible connectors be acid- 
resistant, they must also be durable and resilient. 


In all types of process equipment, Republic 
ENDURO Stainless Steel resists the action of most 
acids and alkalies. It stubbornly fights off rust 


= See and Hear 
THE STORY OF STAINLESS” 
Full-color, 16 mm sound fim 
—27 minutes running time. 
Dramatic . . . historic .. . in- 
teresting. Available to quali- 
fied groups without charge. 


Photo courtesy Zallea Brothers, Wilmington, Delaware. 


DLING... 
or corrosion-resistant Sadar0 


and corrosion. It does not contaminate the prod- 
ucts it handles. It maintains its great strength in 
scorching heat and in sub-zero cold. It lasts long. 


What challenge do your preducts and processes 
have for this versatile metal? Republic metal- 
lurgists are ready to help you and your equip- 
ment suppliers apply ENDURO Stainless Steel most 
effectively and economically. Write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Depertment: Chrysler Building, New York 17, N. Y. 


yr om 


STEEL 


ENDURO STAINLESS STEEL 





Req 6 
. ty , 
quested te ures 
Corp.,Dept.T-4,65 E.S0. WaterSt.,Chicago 1, 1iI., 
or write Republic Steel, Dept. K, Gleveland 1.0. 


Other Republic Products include Carbon and Alloy Steels — Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 
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For over 25 years, Rohm & 
Haas has used Glycerine 
in the manufacture of its 
famous “Amberol F-7.” 
This versatile modified- 
phenolic resin is used in 
floor varnishes, quick-dry- 
ing enamels for home dec- 
orating and furniture re- 
finishing, porch and deck 
paint, and marine finishes. 
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In the manufacture of Rohm & Haas’ ‘““Amberol F-7,” a phenolic 
condensate reacts with Glycerine and rosin to yield a chemically 
and physically homogeneous, high molecular weight compound. 
Without this chemical combination with Glycerine and rosin, the 
phenolic condensate would be insoluble and could not be used 
in drying oils. Just one more example of the vital part 
Glycerine plays in the protective coatings industry. 

In alkyd resin manufacture, too, America’s leading paint manufacturers 
turn to Glycerine. They prefer its better cooking qualities. They 


know tnat Glycerine permits easy control of the manufacturing process 


to give a product of low acid number, without undue hazard of gelation. 
If you’d like detailed information on Glycerine’s chemical and 

physical properties write for your copy of “Why Glycerine for 

Alkyd Resins and Ester Gums?’’—Glycerine Producers’ Association, 

295 Madison Avenue, New York 17, N. Y. 


Ning Ttes te place of Gly coding 





GOSLIN-BIRMINGHAM Gc aoe 
Can Solve Your AW TLEFORD 
FILTER 


Problem 


® Totally enclosed vacuum filters for MEK 
dewaxing. 


® Continuous pressure filters for propane 
dewaxing or chemical plant service. 

® All types of rotary drum vacuum filters. 

® Rotating leaf Vallez pressure type filters. 


STAINLESS STEEL 
and ALUMINUM PRODUCTS... 


are fabricated by Littleford to 
meet the demand for special- 
ized equipment in the Chemi- 
cal Industry. 

To produce this exacting 
equipment takes experience 


10’ x 16° MEK dewaxing filter with 500 ashi’ hn ‘satis tail Valen poeaaaie 
square feet effective surface. a , aw ey body, stainiess steel 
and cloth 


" “>, * ' 
7 Mm. 
° — “ 


& x 16 continuous pressure filter for Sicihicinilh: daniels nates ieate Mian et 
propane dewaxing service. all Monel construction. 


GOSLIN-BIRMINGHAM 
MANUFACTURING’CO.* INC. 
BIRMINGHAM, ALABAMA 


A ¥ A NW 





and skilled craftsmen; this is 
where Littleford definitely fits 
into the picture. Since 1882 
Littleford has developed 
craftsmen to lay out, shear, 
form and weld products of all 
descriptions, Tanks, (plain or 
code), Bins, Hoppers, Troughs, 
Vats, Covers, Tables, Special 
Parts and Sub-Assemblies. 

not overlook the fact 
that Littleford takes a definite 
responsibility for the finished 
product and pride in quality 
fabrication; so if you have a 
problem involving Stainless 
Steel, Aluminum, or even Mild 
Steel send your blueprints to 
Littleford, See how experience 
and skill can produce low cost, 
quality products. 


FABRICATORS 
or 
PLATE AND 
SHEET METAL 
PROOUCTS 
FOR INDUSTRY 
SINCE 1682 

’ 
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BEARING LIFE 
504" 


—says REPUBLIC AVIATION CORP. 
Makers of the famous F-84E THUNDERJET 4 


“Under actual tests, LUBRIPLATE 
extended bearing life fifty 
cent or better as compared to other 
lubricants. It was also found that, dur- 
ing test, LUBRIPLATE increased effi- 
ciency of machines twent per cent by 
reducing friction loss. Republic has 
been using LUBRIPLATE successfully 

for the past eight years.’ 











For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘“LUBRIPLATE 
DATA Book”. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 




















(Advertisement) 


Pads of Knitted Wire Mesh 


Wipe Out 
Liquid Entrainment 


Removal of the liquid carry-over 
which’is present in a wide range of proc- 
essing operations is being secured, ef- 
fectively and economically, by using 
pads made from multiple layers of 
knitted wire mesh. 


These pads combine, within a few 
inches of depth, large wire surface area 
with an unusually high free volume— 
97 to 98%—made up of a multiplicity 
of unaligned asymmetrical openings. In- 
stalled within a vessel, these pads offer 
minimum restriction and pressure drop, 
yet it is impossible for a gas to pass 
through without continually changing 
direction and forcing impingement of 
the entrained liquid droplets upon the 
wire surface. 


How These Pads Work 














A gas generated in or passing through 
a liquid {1), carries with it, as it bursts 
from the liquid surface (2), a fine spray 
of liquid droplets. These entrained drop- 
lets are carried upward by the rising 
gas stream (3). 

As this gas passes through the pad, 
the droplets impinge on the extensive 
wire surface (125 square feet per cubic 
foot of pad volume). Droplets accumu- 
late on the wire surface and form large 
drops of liquid which break away (4) 
from the wire mesh and fall back 
against the gas stream. The gas (5) 
passes on, freed from liquid entrain- 
ment. The liquid is returned. 


Availability 


Since these pads, known as METEX 
MIST ELIMINATORS, can be knitted 
of practically any metal or alloy avail- 
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able in wire form, effects of corrosion 
can be minimized. A bulletin giving 
| detailed information is available on re- 
| quest from the manufacturer, Metal 
Textile Corporation, Roselle, N. J 





THIS 
BOOKLET 


HELPS SOLVE 
» MORUE » 
FILTRATION 
PROBLEMS 


Your Titeflex® Filter Booklet 


is ready. Send for it now Read about 
Titeflex Filters... their simple, fool- 
proof construction . . . simplicity of 
operation . . . efficiency continuous 
economy in use and maintenance 


Your Titefiex Engineer 
is available, too, to consult with you on 
your filter problems. He'll help analyze 
your needs . . . select just the mght 
equipment . . . give you the plain facts 
on costs, ° 

Send the coupon today for your free 
copy of the Titeflex Filter Booklet —or 
for advice from a Titeflex Engineer No 
obligation. 
BUSINESSES SERVED BY TITEFLEX 
FILTERS INCLUDE... 

Distilling 


Dry Cleaning 
Paints & Lacquers 


Chemical 


Food Extracts 
Machine Tools 


Let Our Family of Products Help Yours 


a Please send me a copy of 
Free Booklet about Tite- 
len Filters. 


| 
| 
| 
| 
| 
O We need the advice of a I 
Titeflex Filtration Engineer... | 
without obligation on our part. i 
| 

| 

| 

| 

| 

i 

! 
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The only seamless welding fittings 
precision-processed...from billet...to tube...to fitting 


Globe precision-process manufacture begins with the billet 
—continues through the making of the seamless steel tube 
(Globe alone among welding fittings manufacturers pro- 
duces seamless steel tubes)—and extends through to the 
production of the finished fittings. 

Because Globe has highly specialized controls at every 
stage of manufacture at its own plant—you can be sure of 
uniform high quality seamless welding fittings when you 


specify Glove. 
Send for the Globe Welding Fittings complete catalog. 


GLOBE STEEL TUBES CO., 
Milwaukee 46, Wisconsin 


Chicago * Cleveland © Detroit * Now Mang ° Philadel- 
phia * St. Lovis * Denver * Houston * San 
Glendale, Cal. 


From the jally desi revolving furnace B\ Producers of Globe Welding Fittings — Globe seam- 
with a steel billet (above) throu the many sacceedins i a stainless steel tubes — alloy-car' seamless stee! 


steps of production, every Globe process is specialized to bes — Gloweld welded stainless steel tubes — 
produce fittings of unvarying quality. x Globeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF SIZES AND WEIGHTS 
THROUGH GLOBE DISTRIBUTORS IN ALL KEY CITIES 
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(ott 


specializes 


Ly 4: 
REDUCTION 





Disintegrators 


For fine or coarse 

grinding, pulverizing, 
pulping. 360° screen in wide 
variety of sizes. Patented differ- 
ential discharge. 


Prebreakers 
for preliminary 


size reduction operations 
requiring crushing and break- 
ing of tough materials. Réetz 
BLOCKBUSTERS are used for 
frozen meat blocks. 


Thermascrews 
TL COOKERS: 


continuous screw-con- 
veyor steam blanchers.TJ HEAT 
EXCHANGERS for heating or 
cooling; batch or continuous. 


















Equipment for the 
food and chemical 
process industries 


et 


MANUFACTURING CO. 


Santa Rosa, California 
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_ AGAIN WE STRESS THE TERM 
“TAILOR-MADE”... 


























Because — NFM fabrics coupled with our 
cutting and sewing techniques sesult in 
made-up covers of low cost and high quality 


HOW CAN NFM FIT INTO YOUR 
PICTURE? 


By relieving you of the need of maintaining 
inventories of roll cloth, of sewing threads 


By offering you experienced labor at rates 
based on volume production of element 
covers for all types of equipment in liquid 
and pneumatic filtration fields 


By our two factories — New Haven and Salt 
Lake City — located to give you maximum 
service and minimum delay in shipment 


WHAT CAN YOU DO? 


Order a trial quantity of made-up covers 
for your equipment. Compare our work- 
manship and price with your own figures. 
We feel sure you'll become another cus- 
tomer for our ‘‘Tailor-Made"’ products 





Weavers of oadustrial alter Media for over oly Years 


National Fitter Mledia Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 1, Utah 

Soles Offices—Repr fatives 

Houston, Texas Oslo, Norway — Johannesburg, South Africa 
1406 Second Motionel Beak Bidg. = Micolel Friis Edwerd . Botemen 





















Cincinnati, Ohie 
Roselewa Conter Bldg. 


Chicoge, Ili. 
2627 West 190 St. 
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here’s a familiar sight! 


petroleum heaters vertically fired with... 


National Airoil Oil-Gas Tandem Combustion Units 


Here’s Why . . . because NATIONAL 
AIROIL Tandem Block Units are more 
than just “burners.” They are an ex- 
clusive up firing system which has 
proved many more hours on stream 
without shutdown. AIROCOOL Tan- 
dem Units (firing dirty refinery gas, 
asphalt, refinery fuel oils) hold air in 
the Combustion Zone until fuel and 
heated air are thoroughly mixed. This 
means that ignition takes place in a 
hot zone; the result: high fuel economy 
through more rapid combustion with 
a minimum of excess air. 


NATIONAL AIROIL’S Patented Tan- 
dem Combustion Blocks allow secon- 
dary air to be easily and accurately 


STEAM ATOMIZING OIL BURNERS 
OIL BURNERS and GAS BURNERS 
for industrial power, process and 


heating purposes 
MOTOR-DRIVEN ROTARY OIL 
BURNERS 
MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 


LOW AIR PRESSURE OIL BURNERS 
AUTOMATIC OIL BURNERS, for 
small process furnaces and 


heating plants 


NATIONAL AIROIL BURNER CO., INC. 


controlled. By adjusting air control 
doors, flame can be shaped to radi- 
ate heat uniformly without tube 
impingement. 
The tandem unit is always fired with 
NATIONAL AIROIL Combination 
Oil and Gas Burners . . . has a high 
turndown ratio with a steady flame 
. maintains required flame temper- 
ature using either fuel oil or gas. With 
the tandem unit’s clean flame, a cold 
furnace can be brought to full capac- 
ity in a short time. 
You will realize higher profits from 
YOUR heaters when NATIONAL 
AIROIL Tandem Combustion Units 
are specified. 


GAS BURNERS 


COMBINATION GAS & Olt 
BURNERS 


FUEL OIL HEATERS 


FUEL OIL PUMPING and HEATING 
UNITS 


FURNACE RELIEF DOORS 

AIR INTAKE DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


CHEMICAL-PETROLEUM DIVISION 


1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 Sovth Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT | 
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EP 


THERES A 
MONARCH 
NOZZLE 
FOR EVERY 
SPRAY 

JOB 


Remember—f the liquid can 
be sprayed with direct pres- 
sure Monarch can furnish 
the Nozzles 


In many industries 
Monarch Spray 
Nozzles are used for: 
ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
_HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 





Catalogs 6 Aand6C 
Sent on Request 


Monarch Mfg. Wks., Inc, 
2513 E. ONTARIO STREET 
PHILADELPHIA 34, PA. 
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Accidental Thermal Shock ? 














eee THERE’S NC 
FRAGILE ABOU 


App 
TUFCLAD 


SOLID Chemical Porcelain ARMORED with Fiberglass- 
Reinforced Plastic 


Now you can gain the advantage of solid chem- 











ical porcelain purity and chemical resistance in a 
system which offers extra protection to personnel, 
equipment and product. Lapp TUFCLAD armor 
—multiple layers of Fiberglass fabric impreg- 
nated and bonded to the porcelain body with an 
Epoxide resin of high strength and chemical 
resistance—cushions accidental blows, insulates 
against thermal shock. Besides, it is itself tough 
and strong—will hold operating pressures against 


gross leakage, even if porcelain is cracked or 


broken. WRITE for description and specifica- | 
tions on Lapp TUFCLAD porcelain valves, plug 1 
cocks, safety valves, flush valves, pipe, fittings 

and special shapes. 


Lapp Insulator Co., Inc., Process Equipment 


Division, 702 Maple St., Le Roy, N. Y. 
healt EQUIPMENT 


CHEMICA 
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Whether you are manufacturing cleansers or 
water softeners, processing textiles or cheese, 
dispersing clay or treating boiler water, it will pay you 
to investigate the advantages of V-C Sodium 
Phosphates. Their water-softening ability, 
emulsification and dispersion properties and 
free-rinsing quality over a wide range of uses are 
outstanding. Examine the individual characteristics 
of each V-C Sodium Phosphate, outlined 
below, then write for full details. 


-V-c DSP Et 


Speciteatons “Minimum PiOs content Is 48.0%; less than 2% 
moisture. The pH of @ 1% DSP solution 9.0. 


ecto om Scengense 1 ce aalamiey aae 


Characteristics: Mild alkalinity, emulsifies fats and oils, “de- 
floceulates’’ or suspends solids, is a good buffer. 


Gt sintolns 06: seses avieeimane 
DSP (12 HO) 
oe 
Uses: Boiler water treatment 0 ts conta cou 


a vc er 
Bs 2 | ©-1-671@ and ASTM ebay 
ake tent is 18.5%. the p'chw 19 TEP eohaion b 11. 
| Wptest Uecertion Beuly solbia thie erere 


Characteristics: Readily emulsifies fats and oils, softens water, 
"nu rs _ oem” et. suspends solids, rinses clear. 


Se mali 


- water 


jes ah Rg OE eon 1% 
ee eeeenten rene Per one Wor oe SW BYE fale 
tion is 9.8 


Mngt Reretinn ietriven nite pevies, ner thon 20- 
mesh), soluble in water 


Charette Wild esi, good seunring ogn e 


ndventayn rg Se we. canis 
More stable than other, 


: pore pi 
tion Deer Ke ethene Aetergatin nad sonpe, boiler teodwate 
ea eae precemise. pent 
“manufacturing, clay dispersing and many other uses. 


V-C TSPP 


Minimum P:O; content is 53%; less than 1% 
arr ns een The pH of a 1% solution 


Physical Properties: Anhydrous white powder (finer than 20- 
mesh), soluble in water. 

Characteristics: Exceptional water softening ability, h 1. 
sification and dispersion properties, mild pe Ha ea 
good buffering and rinsing properties, very stable. 


Advantages: More stable than other polyphosphates. More eco- 


eons Sear Spon eengiin sd sompy ell eaten, 
Wi ata ee ee ee 


Elemental Phosphorus 
Phosphoric Acids 
__Trisedivm Phosphate 





ea ng Pyrephesphete 


Sodium Tripelyphosphate 
ferophephons | CHEMICALS 
Sodium Metasilicate 
Tetraethy! Pyrophosphate 
Alkyl! Phosphites 
Other Organic Compounds 
of Phosphorus ® 











VIRGINIA-CAROLINA CHEMICAL CORPORATION ¢ Chemicals Division: 401 East Main Street, Richmond 8, Virginia 
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More pumps to pick from! 


FREE AIR DISPLACEMEN® Pare tC. FEE vo Pe 





a ae |] 
ios 





MODEL DVH 27.20.34 
MODEL DVM 18.14.20 
MODEL DVD 14.14.18 
MODEL DVD 14.9.18 


MODEL DVM 12.8.14 
MODEL DVD 8.8.10 


MODEL VSD 8.8.11 





MODEL VSM 7.7.8 


MODEL VSM 5.5.6 49 CEM 3 Kamey, 7 { 
MODEL CVM 8.6.10 | 5 ae 46 crm ) Vv SES RUIN Pl . 


MODEL CVM 5.5.6 15 CFM 

MODEL CVM 3534 5 CEM ef 
| 

MODEL CVM 3153 2 CEM Pd 


What's your vacuum problem? Kinney offers you the BIG LINE of vacuum pumps — 














ig iti<i< Kitten, 








the broadest range of mechanical, oil-sealed vacuum pumps on the market. Pick the 
exact pump you need from our line. Get fast pump-down, fast recovery speed, and 


reliable low absolute pressure — and get them efficiently and economically by 





buying the Kinney Pump that’s right for the job. Experienced vacuum engineers, 
here in Boston and in ail our branch offices, will be glad to discuss the applications 


of vacuum in your plant. 





ETE DETAILS 





Please send Bulletin V-51B 
describing the complete line 
of Kinney Vacuum Pumps. Our 
vacuum problem involves: Company 


| RP TERS ER 


{-] Vacuum drying 


Kinney Manufacturing Co., Boston 30, Mass. Representa- C) Vacuum coating 

He ae he Ton, § mionge, Dotan, Slovene, Fame so {_] Vacuum metallurgy 
iladelphia, Pittsburgh, nstown (Pa.), Los Angeles, ‘ . * 

eet ged b= Va.), Houston, New Orleans, San Francisco, : “nee anna CY arnt 


Seattle, and foreign countries. 
: agent (] Vacuum research State 


—|§ 
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Address 








[) Please have your vacuum 
| engineer call at our plant. 





SUBSIDIARY OF N E W YORK AIR 





» 
J 
Ce ed 


"yh 


wee 
“ye 


¢ 
So ele Be rer 
23 ae 


Cut Product Wastage. Vacuflow powder 
filling equipment operates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a con- 
tainer. 
Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 
r. There is no prob- 
em with dust control, 
since the unique Vacu- 
flow method simply 
does not involve air cur- 
rents that cause dust. Rotary Model 


iea taciahaaeen ieee top with Semi-automatic 


ae phére generators — a models are available 

Nitrogen and an Inert — completely 

packaged units that are unsurpassed by 

i, Compact — these generators require less floor space 
Many generator made. Foolproof — they incorporate 
d safety devices . . . can be installed either inside 
quality, uniform analysis atmospheres at constant 


for filling containers 
ranging from the tiny 
talcum box up to and 
including 100 Ib. paper 
bags and 200 lb. drums. 
Rotary modelsareavail- 
able for automatic pro- 
duction of 5 Ib. sizes or 


s of fluctuating supply gas. Automatic — push button [4 less at speed of 45 to 300 
“control, easily accessible panel includes all controls. _ , per minute. 


” Pneumatic is the one 

available today. we © manufacturer in a po- 

Farle make these generator the at Oes P ~ sition to furnish ma- 
Before generator equipment sure Atmospheres eS Is chines for making up 
engineer ae. it will pay | off in the most efficient, inexpensive, a complete production 

trouble-free atmosphere production ro: ve ever had. ; lines. Units are avail- 


able for air cleaning, 
powder and liquid filling, capping and label- 


For more complete information write for Bulletin number 1-552 | # wide range of bottles, cans or jars. 
i Urey bia ee S ——— Pneumatic Scare Corp., Lrp. 
85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; San Francisco; 
Los Angeles; Seattle; Leeds, England 


’ “ 


PNEUMATIC 


20005 WEST LAKE ROAD 
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Romemborv the trade marks “tt” 


Nn” are applicable only 
of Tuse Turns, Inc, 


TuBE-TURN Eccentric Reducers are designed with strong knuckle 

contours and as gentle transitions from large to small diameters 

as possible. In addition to providing smooth inner walls at the 

joints, these features hold turbulence and pressure loss to 
a minimum. 

FOR Efficient piping flow reduces pumping power requirements, 

and investment in equipment. For efficient, leakproof piping, 

SMOOTH FLOW specify welded systems—using Tuse-Turn Welding Fittings 
and Flanges. 

You'll find a Tuse Turns’ Distributor in every principal city. 

Call him for good service in good connections, 


Be sure you see the double “tt” 


TUBE TURNS, ING. ‘ehtc" 
id @ KENTUCKY 


DISTRICT OFFICES: New York - Philadelphia + Pittsburgh - Chicago « Houston - Tulsa « San Francisco * Los Angeles 
Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO 
PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA, - KEROTEST MANUFACTURING COMPANY, PITTSBURGH, PA, 





TUBE TURNS’ Eninconing Sowice 


HELPS SOLVE A VIBRATION PROBLEM 


UBULAR CONSTRUCTION often solves tough machine 

design problems and here, as in piping problems, 
Tube Turns’ Engineering Service is ready to help you! 
For example: 

Vibration was cracking the glass coating of a plate type 
agitator for a brine tank in a chemical plant. After 
repeated replacements, the engineers decided to switch to 
tubular construction and called in Tube Turns’ Engineer- 
ing Service for design assistance. The resultant design, 
shown in the sketch, embodies great rigidity and is not 
affected by the vibration. The expensive maintenance caused 
by cracking of the agitator’s glass coating was eliminated. 


FABRICATION IS FAST. Field or shop fabrication of piping assemblies 
is easier when welders can count on the dimensional accuracy of 
TUBE-TURN Welding Fittings. True circularity and uniform wall thick- 
ness assure perfect lineup and fit. 


TUBE TURNS, INC., Dept. H-4 
224 East Broadway °* Lovisville 1, Kentucky 
Your name 

Position 

Company 

Nature of business ........ 

Address 


City 


TUBE - TURN 
12"Straight Tee 
Std wt 


TUBE-TURN y 
12" 180° Return ————— 
Std Wt. Short Radius 

Part No.7 


TUBE -TURN 
—— 12" Cross 

Extra Heavy 

Part No.63 


AT MISSISSIPP! CHEMICAL Corporation Plant, welded piping 
with TUBE-TURN Welding Fittings and Flanges handles explosive 
gases and acids at high pressures for production of synthetic 
nitrogen fertilizer. Design and installation of piping was simplified 
by the completeness of the line of TUBE-TURN Welding Fittings and 
Flanges and by their dimensional accuracy, true circularity and 
uniform wall thickness, assuring proper fit up and speedy assembly. 


DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
San Francisco 


Los Angeles 


“tb” and “TUBE-TURN” Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 





REASONS 
WHY... 


your materials 
handling 
improves with 
MARIETTA 
CONCRETE 
STORAGE 
TANKS eee 
ECONOMICAL-In addition to 


lower first cost, maintenance is at 
a minimum. Marietta tanks can 
help you save now because early 
erection is possible. A typical 12’ 
x 50’ tank can be erected in three 
days, ready for use. Save valuable 
production space, 


DEPENDABLE-— Marietta tonks 


are constructed of high-strength 
concrete staves with steel hoop re- 
inforcing. The hoops are spaced to 
exact engineering specifications to 
withstand internal pressure. Mari- 
etta tanks erected over thirty years 
ago are still in constant use by 
many plants. 


ADAPT. ABLE- Many sizes are 


available, unlimited arrangements 
are. possible. Choose Air-Cell or 
solid concrete staves. Roof and wall 
can support materials handling 
equipment. Tanks can be erected 
on platforms, with connecting tun- 
nels, or inside existing structures, 


Get all the facts and instal- 
lation case bistories from— 


THE MARIETTA 
CONCRETE CORP. 


ghwoy 
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SARAN RUBBER LINED 
KETTLE RESISTS HOT 
HYDROCHLORIC ACID 


Another example of how SARAN RUBBER 
TANK LINING helps cut cost of handling, 
storing or transporting corrosives 


Here’s a typical saran rubber tank lining 
application. This 2,000 gallon kettle, 
with baffle and agitator, handles hydro- 
chloric acid and crystal slurry at 50° C, 
Lined with saran rubber over a year and 
a half ago, the kettle has given efficient 
and constant service since. 


Saran rubber’s high degree of chemical 
and abrasive resistance makes it the 
ideal lining for tank cars, storage tanks, 
tank trailers, processing tanks and other 
equipment handling corrosive acids, sol- 
vents, and other chemicals. 


Saran rubber lining can be applied 
easily and economically by experienced 
saran rubber applicators located strate- 
gically throughout the country. We will 
be glad to advise you as te where and 
how saran rubber lining can be applied 
to your best advantage. Get in touch with 
your nearest SARAN LINED PIPE COMPANY 
office or write direct to The Saran Lined 
Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan. Offices in New York 
Boston * Pittsburgh * Tulsa ¢ Philadel- 
phia ¢ Chicago * Portland « Indianapolis 
San Francisco * Houston * Denver ¢ Los 


Angeles ¢ Seattle * Cleveland « Charles- 
ton, S. C. * Toronto * Montreal. 


RELATED PRODUCTS 


Saran rubber molded parts—stoppers, 
diaphragms, various-sized moldings for 
valves, instruments, etc. 

Saran lined steel pipe—corrosion-resist- 


ant pipe that gives long-term operation 
with minimum maintenance costs. 





Saran Lined Pipe Company 
2415 Burdette Avenue, Ferndale, Michigan 


Please send me your catalog on Saran Rub- 
ber Tank Lining and Saran Rubber Mold- 
ing Stocks. 























you can depend on DOW PLASTICS 








The heat” 


OF AN EFFICIENT—LARGE CAPACITY 


ROTARY 


STEAM TUBE 


DRYER 


STRUTHERS WELLS 


A ot Oe CORP. 


The striking illustration above is an end view of a recently com- 
pleted rotary steam tube dryer with the housing removed to show 
the piping manifold connecting ends of the finned tubes. Note that* 
‘the three layers of steam tubes are carefully supported and 
provide for expansion—a most efficient construction for this type 
Struthers A dm om 
Two railroad cars were required to transport this 8’ dia. x 98’ 
We H | long unit—supported on two large tires and double trunnion 
roller bases. A third car was used to ship the end housings, 
trunnion bases and gear drive. 

This large steam tube dryer is an excellent example of Struthers 
Wells experience and facilities to produce specialized equipment 

to meet your specific production requirements. 


STRUTHERS WELLS CORPORATION 
PROCESS EQUIPMENT DIVISION ¢ TITUSVILLE, PA. 
Plants at Titusville and Warren, Pa. * Offices in Principal Cities 
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Efficiency of 
FLUOR 


COUNTERFLO 
Cooling Towers 
begins at the top 



























































Heavy stainless steel fan blades are finely balanced, resist 
corrosion and are mounted on shafts whose exceptionally high fatigue strength 
has been substantiated by strain gauge tests and actual use. Pitch is adjustable 
to efficiently handle required air volumes at minimum tip speeds and horse- 
power requirements — more air per kilowatt. Speed reducers incorporating 
spiral bevel gears feature oil-bath lubrication and dry-air breather. The low- 
speed fan shaft is mounted on special steep angle thrust with radial bearings 
to take the combined gear thrust, fan thrust and weight of fan assembly. 
Driving mechanisms are built for hard-wearing, maintenance-free performance 
and for smooth, quiet operation. 




















































































































. Vibration Cut-out switches, exclusive with Fluor Cooling 
Towers, are an emergency safety device that stops the motor should excessive 
vibration accidentally occur, preventing possible damage to the tower or 
mechanical equipment. Design employing internal gusset plates duplicates 
that used in wooden bridge construction. These connectors add greater tensile 

iv h to structural rs, lower th 1 weight Air distribution is controlled at every stage of its travel 
and seein er . ° sim: meme : merase — eigh ot through the tower. Louver height is designed to obtain 
towers, require less erection time and materially increase tower life. Sloping the desired intake velocity and wind-deflectors inside 
grid decks of rough-finished redwood with minimum one-inch dimension are yes none gas 4 She yenuw von ~ “4 — 
used as scaffolding during erection and provide maximum deck surface with complished and performance to customer's specifica: 


negligible air pressure drop through the tower. tions is guaranteed in every case. 




















Only Fluor Counterflo Cooling Towers are completely prefabricated. All cutting, 
drilling, and nailing is performed at the factory and tower parts are “packaged” for 
rapid delivery, marked for orderly assembly. More efficient control of the quality 
of straight-grained heart of California redwood and excellent workmanship in Fluor 
towers are maintained through prefabrication. Inexperienced craftsmen and laborers 
under Fluor’s supervision can erect a Fluor tower in a minimum of time and at 
considerable savings in erection costs. Prefabrication means standardization; parts 
that may become worn or damaged over the years may be replaced economically. 
Uniformity of appearance as well as performance is assured. 


sewn AT OOF /@ 


THE FLUOR CORPORATION. LTO. 
LOS ANGELES 22, CALIFORNIA 


FOREIGN: FACT E-FLUOM+ PARIE 

$LUCH OF CANAODA+TORONTO 

FLU OM INTE M NATIONAL ORIMUT BIRMINGHAM 
"AO wWMtIGmrseonm-t4Oneon TULGa 





Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


e For more efficient performance...greater 
economy of operation...specify WILFLEY “AF 
Acid Pumps. Dependable, trouble-free 
operation, on a round-the-clock schedule, 
with consequent stepped-up production and 
worthwhile power savings, are big reasons 
why modern chemical and processing plants 
allover the world now rely on WILFLEY 
Acid Pumps for handling acids, corrosives, 
hot liquids and mild abrasives. 


e Available in 10- to 2,000-G.P.M. capacities, 
15- to 150-ft. heads and higher. Wetted 
parts of practically all machineable alloys. 

‘ Plastic lined models available. Every 
application individually engineered. 
Write or wire for details. 


WILFLEY 
Ae PUMPS (iiieeeresens: 
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A. R. WILFLEY & SONS. inc., Denver, Colorado, U.S.A 





Guard Against Atmospheric Hazards... 





ee Ss 
ALTERNATING CURRENT MOTORS 


POLYPHASE 
Squirrel Cage induction — 1/6 to 400 H.P. 
Wound Rotor Motors—1 to 400 H.P. 
Synchronous Motors—20 to 150 H.P. 


SINGLE PHASE 
Split Phase Induction—1/6, 1/4, 1/3 H.P. 


Capacitor—1/6 to 20 H.P. 
Repulsion Start, Brush Lifting, Induction— 
1/2 to 20 H.P. 


DIRECT CURRENT MOTORS 
1/6 to 300 H.P. 


GENERATORS 
AC, .63 to 250 KVA 
DC, .75 to 200 KW 


GEAR MOTORS 
1/8 to 1-1/2 H.P. 


MOTOR GENERATOR SETS 
AC to DC, AC to AC 
DC to DC, DC to AC 


Open Protected, Splash Proof, Totally Enclosed 
Fan Cooled, Explosion Proof. 

Ball Bearing motors are factory lubricated for sev- 
eral years’ normal service. Bearing housing con- 
struction permits easy re-lubrication when unusual 
service demands it. 


Totally Enclosed Fan Cooled 


CE-673 Explosion Proof 
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i guard your production against the destructive 
effects of atmospheric hazards, Century offers four 
types of protective motor frames, 


DRIP PROOF — meets the requirements of most installations, 
Use it where operating conditions are relatively clean and 
dry. Top half of the frame is enclosed to keep out falling 
solids and dripping liquids. 

SPLASH PROOF — keeps splashing liquids out of the motor 


even when the frame is washed with the full force of a hose. 
Use Century Splash Proof motors indoors or outdoors. 


TOTALLY ENCLOSED FAN COOLED resists the hazards of 
abnormal concentrations of dusts, powders, grit, oil mists, 
acid and alkali fumes. 

EXPLOSION PROOF — protects life and property in atmos- 
pheres charged with explosive dusts or vapors. 

The properly selected protection with the wide varia- 
tion of starting torque characteristics to choose from 
provides long operating life and improves the produc- 
tion of the driven equipment. 

Century motors are available in a wide range of kinds 
and types—in sizes from % to 400 horsepower—for 
single phase, polyphase and direct current applications, 


Specify Century motors for all your electric power 
requirements. 


CENTURY ELECTRIC CO. 1006 rine ss.- st. tovis 3, me. 


Offices and Stock Points in Principal Cities 








MECHANICAL 
ENGINEERS’ 
HANDBOOK 

Provides practical data on 


every branch 
from aeronau- 
to mechanical refrigeration, from 








MATERIALS 
HANDBOOK 














HANDBOOK OF 
RIGGING 


Here are expert rigging methods 
techniques you can use in 
maintenance hows how to 


find the weight of a load, and 
describes equipment and tech- 
niques best suited to its trans- 
portation and hoisting. Covers 
slings, scaffolds, life 
derricks, chain hoists, 
rollers, etc. yg & 82 Ross- 
el, ~ os! » Con- 
Company 
of New York, Inc. 321 pp., 
over 300 Lllus., $6.00 








FUELS AND 
COMBUSTION 
HANDBOOK 


Comprehensive data on the full range of 
commercial fuels—shows you how to se- 
lect and use the most effective fuels and 
fuel combustion equipment for a specific 
job. Covers the properties, characteris- 
tics, and uses of all solid, liquid, and 
gaacese fuels. Editor, ——. J. Johnson, 

ng Mech. ssoc. Editor, 

H. Auth, “ 


. of Mech, neer- 
Hanova College. 915 pages, 871 ill 
tables. $14.00 ‘ rit 





SEE THESE BOOKS 10 DAYS FREE 








McGRAW-HILL BOOK CO., Inc. 
330 West 42nd St., NYC (36) 


Send me book(s) checked below for 10 days’ exami- 
nation on approval. In 10 days I will remit for 
book (s) return 


WOU 0) sneecccnbnnsdoseseass dx o0aes iccoe Ck-4 
This offer applies to U. 8. only. 
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6135 Magnolia Avenve, 
Riverside, California 
Technical Bulletin on request, Dept. 143 











a 


new way 


fo measure 
process 
variables 


New Ohmart Density Gauges solve 
many tough measurement problems 
easily—accurately—permanently. 
Radioactivity is utilized to provide a 
simple, direct means of measuring 
and controlling such functions as 
sludge composition, specific gravity, 
level of liquids or solids, interface 
level—many process variables, where 
extreme temperatures or pressures or 
corrosive or erosive elements present 
difficult measurement problems. Ap- 
plication illustrated below is for the 
measurement of a continuously ap- 
plied coating or impregnation on a 
material of variable density. Ohmart 
Cells, basis of this new system, require 
NO high voltage power supply. As in 
all Ohmart installations, the amount 
of radioactive material is carefully 
limited to a small, safe quantity. 
Operation is simple—standard in- 
struments are employed; equipment 
is sturdy, long lasting. If you have a 
difficult measurement or control 
problem in which density is a func- 
tion, inquire today about this new 
system of process variables evaluation. 


Electricity 
From 
Radioactivity 


the ohmart corp. 


‘2337 FERGUSON ROAD 
CINCINNATI 38, OHIO 


DALLAS CHICAGO 
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PROPORTIONING “EQUIPMENT 
PACKAGE’’ FOR THREE DRY 
INGREDIENTS .-.eeeecves 


























Here’s another of the many Omega Continuous 
Feeding and Proportioning “Packages” now working 
in processing industries. It’s automatic — feeds three 
dry materials simultaneously in correct proportions 
directly into a screw conveyor. Guaranteed accuracy 
of the Gravimetric Feeders is within plus or minus.1% 
by weight over a 100 to 1 feed range. 


Omega Equipment “Packages” are designed to indi- 
vidual processing requirements and specific plant lay- 
outs. Our engineers are ready to work with you to 


suggest the most efficient feeding and proportioning 


This compact 3-ingredient feeding and proportioning ““equipment 
package” compounds plastic molding powder at Stokes Molded system for re needs, 

Products, Inc., Trenton, N. J. The installation consists of two Omega 

Model 50-8 Gravimetric Feeders for feeding materials such as resin 

and fillers and one Model 46 Disc Feeder for adding color to the 

mix. The output from this proportioning system is delivered directly 

into a mixer for final plasticization. Feeders incorporate agitators SEND COUPON FOR ENGINEERING INFORMATION. 
to prevent arching in the hoppers and non-flood rotors for finely 

pulverized, floodable materials. Remote control features are avail- ee ee 
able with an Omega panel board. This Omega Equipment “Pack- re rl % 

age” has contributed to increased production as well as reduced | po ype ap  iddeeaie iene ‘lend esses 
manufacturing and labor costs. Greater uniformity of finished is ‘ ; ; 

product has also been gained. ™ ‘= wt neeten A —_— 35.J1 describing 3-Ingredient Feeding 


oO Send Bulletins 35-G5 and 50-H16 describing Model 50-8 and i 
; Model 46 Feeders. 


© RA EG ~~ 
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Widest choice... for engineered instrumentation 





of the thousands of industrial proc- 
esses presents its own peculiar problems of 
measurement and control. Naturally, no 
single instrument can solve all of these varied 
problems. Serious compromises would have 
to be made in performance, convenience, and 
cost. 


The many Honeywell primary elements, in- 
struments, control systems, and final control 
elements constitute a uniquely complete fam- 
ily, covering practically the whole spectrum 
of industrial measurement and control. You 
can be sure that the combination selected 
for your job is recommended without bias, 
and with full consideration for every need of 
the application. 


Included are ElectroniK instruments for in- 
dicating, recording and controlling a host of 
variables, in circular and strip chart models; 
‘Tel-O-Set miniature indicators, recorders and 
controllers; Pyr-O-Vane millivoltmeter con- 
trollers; square root and linear flow meters; 
thermometers; pressure gauges. Electric and 
pneumatic control systems range from the 
simplest to the most complex, including fully 
automatic program control. Primary elements 
include thermocouples, thermometer bulbs, 
Radiamatic elements, pH assemblies, conduc- 
tivity cells, flow meter bodies and many 
others. For final control elements, there is a 


full range of motorized and diaphragm oper- 
ated valves. Supplementing these are more 
than 7000 different non-indicating devices 
for controlling temperature, pressure, vacu- 
um and other conditions. 


“Building block” approach 


These are the building blocks of measure- 
ment and control. To combine them into 
systems custom-fitted to your process, 
Honeywell offers the know-how gained 
through years of experience in all branches of 
industry. Whether your process calls for a 
single instrument or a complete central con- 
trol panel, you can be sure of getting the peak 
in performance and value . . . and the advan- 
tages of a single responsibility for the entire 
installation . . . when you specify engineered 
instrumentation by Honeywell. 


Engineered 
to Lever 


COMPLETE COVERAGE of industrial requirements for instrumentation is at your command in the Honeywell 
line. Whatever you need to measure or control . . . to any accuracy . . . with any of a variety of special features 
... you'll find Honeywell instruments offer the most efficient solution. 
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‘Te NEW Los Angeles plant of Lever 
Brothers Company utilizes the most modern 
methods for processing raw oils and fats 
into soaps, detergents and_ shortening. 
Prominent among these advanced tech- 
niques is Brown engineered instrumentation 
for every critical process. 


In the manufacture of Spry vegetable 
shortening, for example, Brown instruments 
help to control refining, bleaching, hydro- 
genation and deodorizing at top output and 
efficiency. Companion instruments also 
regulate the saponification, spray drying, 
extrusion and other processes vital to the 
manufacture of toilet soaps, soap powders 
and detergents. Throughout the plant, 
Honeywell controls keep critical variables 
in line with the precision essential to effi- 
cient, high-volume production. 


Whatever your process may be, you can be 
sure of getting from Brown the right instru- 
mentation . . . properly applied. First, be- 
cause the Brown line covers every major 
control requirement of the chemical in- 
dustry. And second, because these instru- 
ments are custom fitted to your application 
by engineers who have thorough experience 
in process control. 





control vital | , ee 
Brothers plant 


Our local engineering representative is well 
qualified to reconimend instrumentation for 
your processes .. . and he is as near as your 
phone. 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4478 Wayne Ave., 
Philadelphia 44, Pa. 







@ REFERENCE DATA: Write for Composite Catalog No. z ' 
5000 for a condensed description of the complete Brown line. “wt : 





GAS FLOW to Surf spray tower heaters is recorded by Brown Flow Meter . . . 
one of many in this plant. At top are Honeywell diaphragm control valves. 


Honeywell 
(Hl) Tout in Cottiols 





!  Herbis a SCOOP 


AND4T’S FULLY AUTOMATIC 


wilh 
i PUSH JT 
CONTROL 


“ 


Positive conic hed safe operation are fea- 

tures of this NEW Jeffrey Automatic Power 

Scoop. Used for unloading bulk material from 

box cars, this SCOOP is fully automatic, light 

in weight, and can be moved backward and 

forward at will before moving the material 

to the door for discharging. Am electric push 

button in the handle makes operation easy. 

hen pulling Scoop back, cable is unreeled 

Kon oe haar yg “only to required length—no slack to inter- 
fo gperkema pean deere fere. One man can do the work. Write for 


all mounted on substantial 


se. Drawing shows material iti i i 
ea additional information. 
discharging into hopper —or 

chutes, elevators or conveyors. 


mJ EF F REY wie 


sales offices and distributors * 
IF IT’S MINED, PROCESSED OR MOVED ne Smartt a 


ITS A JOB FOR JEFFREY! TR cuison sucap, s0uri Arnica 
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™ TEFLON by 
VICTOR, ETHYLENE 


wees ~— 


FOR ALL INDUSTRIALY APPLICATIONS 


‘RRR EKRKEE EAE ES 


‘ Cotton, Flax, Wool, Nylon, Vinyon, Saran, STANTEX 
Wide range . + Many are acid and alkali resistant under 
severe operating conditions and temperature 
from 10 up to 235°F. 


For your Hi-temperature applications Victor has 
“Silatex” Filter Fabric, woven from glass yarns. 


Special weaves and widths made up if quantity 
warrants. 


of Filter Cloths Victor Paper for Plate and Frame Press. 


Our forty years experience at Victor in fabricating 
various constructions of filter fabrics at your service. 


Write for Samples. State Width, nature of solution, 
Style of Press. 


EReEEKKHKEEE EEE K 


: od 
to meet yo 
ba UUM. W. STANLEY; me, | FASTER 
requirements 401 Broadway, New York 13, N. Y. DELIVER Y 


| Wherever you are, whatever 
= Tefion requirements, you 








CT SU EM LCL Lg | Chemica cerporeton. 


Immediate delivery of standard 


stock sizes of Teflon rods, sheets, 
R @) A Ss T é » % molded and extruded tubing from 
our plant or from the following 
distributors: 











° es °¢@ 
lance fOr efficient roasting 
and calcining of Abbott & Biddle Insulating Fabricators 
| 2413-27 Federal St. 150 Union Avenue 
ores, clays, Philadelphia 46, Pa. East Rutherford, N. J. 
o Ray Miller Company Ray Miller & Co. 
limestone, 4234 Kanawha Tpke. 1210 Hays Street 


limestone mud; So. Charleston, W. Va. Houston, Texas 


* . Nelco Industries Jefferson Sales Corp. 
decomposing oil sludge to 43 W. Jackson Blvd, Kingsport, Tenn. 


recover sulphuric acid; inciner- Chicago 4, Tl. 


ating sewage and garbage. | Pin coupon to your letterhead for a copy of 
9 g 9 9 our latest Product G Price List. id 


























SHUNNER ROASTER GENERAL ARRANGEMENT 


|. ETHYLENE CHEMICAL CORP. (Dept. °7 ) 
COAL, OIL OR GAS FIRED Tn ee 


Sizes 34’ to 22’ inside dia., up to 12 hearths. —_|_ please mail copies of price 


COLORADO IRON WORKS CO. pr 


1624 17th Street © Denver 2, Colorado 
AKINS CLASSIFIERS © SKINNER ROASTERS © LOWDEN DRYERS 


Soles Agents ond Licensed Manufacturers in Foreign Cowntries eTHYLENE CH EMICAL CoRP 


A SUBSIDIARY OF THE MINE & SMELTER SUPPLY CO 








(name and position) 








245 BROAD STREET © SUMMIT, N, J, 


CuemicaL Encingertnc—April 1953 421 





Another trainload of huge Pressure 
Vessels leaves Sun Ship's Chester plant. 


i 


If you're ever in the market for large high-pressure tanks—that’s a good 
time to think of Sun Ship. 


Construction of these giant tanks ... whether for operating or for stor- 
age under pressure ... whether for land or marine installation . . . has 
been an important part of Sun Ship’s work for the petroleum and chemical 
industries for many years. 


The trainload shown above, which includes tanks of 55,000-gallon and 
30,000-gallon capacities—used for storing L.P.G.—typifies Sun Ship’s 
experience in building large tanks which must carry pressure. 


Shipments of these and of other huge vessels in carloads or trainloads is a 
familiar sight at the busy Chester plant. Fractionating towers, stills, cata- 
lytic cracking cases, reactors and other specialized equipment are turned 
out at Sun Ship’s great and versatile plant on the Delaware, from which 
shipment can be made either by rail or by water. 


SHIPBUILDING & DRY DOCK COMPANY 
GE Isi +) | 


ON THE DELAWARE e¢ CHESTER, PA. 
25 BROADWAY «© NEW YORK CITY 
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"9PM RUSH ORDER! \ 


\)) 


> 


A manufacturer was faced with a costly plant shutdown 
not long ago because of a low inventory of alumina. One 
phone call to Kaiser Chemicals at 2 P.M. solved his problem 
—at 9 A.M. the following morning the required alumina 
was at his plant siding. 

While this 19-hour service is not always required, it illus- 
trates that, with Kaiser Chemicals, orders get immediate, 
individual attention, cutting delivery time, making large, 
costly inventories unnecessary. 

This personal service —combined with unsurpassed qual- 
ity and experienced technical assistance —has made Kaiser 
Chemicals a major supplier of calcined and hydrated alum- 
inas. Operating one of the largest alumina plants in the 
country, we supply alumina to more than eighty per cent of 
the nation’s users. 

Whether you manufacture abrasives, glass, ceramics, re- 
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9 AM DELIVERY! 


WITH KAISER ALUMINA 






































fractories, catalysts, or chemicals for water treatment, we 
have the product and the service to meet your needs exactly. 
Contact principal sales offices: Chemical Division, Kaiser 
Aluminum & Chemical Sales, Inc., Oakland 12, California; 
First National Tower, Akron 8, Ohio. 


Kaiser Chemicals 


calcined and hydrated aluminas 


Alumina « Basic Refractory Bricks and Ramming Materials « Dolomite 
Magnesia * Magnesite + Periclase 
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The Only Change is in the Name 


MIDWEST. PIPING & SUPPLY CO., INC. 
has Changed its Name to 





= 
z 
E 
= 
aa fs 
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Because the word “Supply” is no longer accurately descrip- 
tive of the major business operations of this company, the 
stockholders have voted to drop it from the corporate name. 


There has been no change in management, ownership or 
business at Midwest . . . and none is contemplated. Only 
the name has been changed. Midwest continues all its 
activities in the fabrication and installation of piping, and 
in the manufacture of welding fittings. 


MIDWEST PIPING COMPANY, INC, 


Executive Offices: 1450 South Second St., St. Louis 4, Mo. 
Plants: ST. LOUIS, PASSAIC, LOS ANGELES and BOSTON 


Sales Offices: NEW YORK 7—S0 CHURCH ST. +« TULSA 3—224 WRIGHT BLDG. 
CHICAGO 3--79 WEST MONROE ST. « LOS ANGELES 33—520 ANDERSON ST. 
HOUSTON 2—1213 CAPITOL AVE. « BOSTON 27—426 FIRST ST. 


PIPING FABRICATORS AND CONTRACTORS FOR MORE THAN 50 YEARS 
MANUFACTURERS OF WELDING FITTINGS FOR MORE THAN 20 YEARS 
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ir. and a Bug Killer 


A few hours ago, this incandescent 
cascade of coke was 18 tons of 
bituminous coal. Until we put the 
heat on it in one of Pittsburgh’s 
140 coke ovens, it held a tight grip 
(dating back to the dinosaurs!) on 
chemicals for a new Pittsburgh 
insecticide and the basic ingredients 
for building a steel and concrete 
bridge . . . to name just a few of 
Pittsburgh’s coal-derived products. 

Highly diversified production? 
Sure, but completely integrated too. 
For the steady growth of Pittsburgh 
Coke & Chemical Company has 
always followed the natural flow 
of integrated production. 

Today, in our 25th Anniversary 
Year, the operation of each of 
Pittsburgh’s ten divisions is meshed 
in one highly coordinated produc- 
tion pattern. The company’s cus- 
tomers, perhaps more than anyone 
else, know the ultimate benefits of 
this unique production position: 
Assured product quality a depend- 
able, continuing supplies . . . be- 
cause Pittsburgh is basic. 


weo 4603 





PIG IRON 


“ 


E 


ACTIVATED AGRICULTURAL PLASTICIZERS FINE PROTECTIVE 
CARBON CHEMICALS CHEMICALS COATINGS 
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If you're pumping corrosives 


.-- Monel (or “K” Monel) 
may be the answer 
to your shafting problem 


If you’re pumping corrosive chemicals, salt water or 
gas-bearing brines, chances are you’ve had pump shaft 
trouble more than once. 


Next time a replacement is necessary, consider using 
a shaft of Monel® or “K”® Monel. 


Like all Inco Nickel Alloys, Monel is highly resistant 
to corrosion, erosion and wear. 


Monel’s companion alloy, “K” Monel, has all these 
characteristics, too, plus extra strength and hardness 
equal to that of many heat-treated alloy steels. 


Both Monel and “K” Monel are employed for parts 
that must withstand heavy vibration, constant stress and 
sudden torque in the presence of corrosives. 


As an example of what either one of these alloys can 
do in meeting a serious problem, take this experience 
of a Michigan processor pumping a chemical brine... 


At 2,400 feet, the pumping rate was 90 gallons a min- 
ute. Corrosion of the pump shaft continually hampered 
production. There was no further trouble, however, after 
the pump was re-equipped with a “K” Monel shaft! 











Other operating troubles, too, are often eliminated 
when Inco Nickel Alloys like Monel and “K” Monel go 
to work. These high-strength metals have proved their 
value for use under corrosive conditions. Keep them in 
mind — there’s a good possibility they can solve one of 
your equipment problems. And ask Inco’s Corrosion 
Engineering Service for help whenever you need it. You 
won't be obligated in any way. 


Remember, though, that Inco Nickel Alloys are much- 
wanted metals. It pays to anticipate your needs as far in 
advance as you can, and then to place your orders with 


. BUILT FOR LONG SERVICE. The Reda 
equipment manufacturers at once. 


; pump jhas no gears, valves or reciprocating 
The International Nickel Company, Inc., 67 Wall St., parts. The entire producing unit (including 


New York 5, N. Y. sits, motor) is small enough to be run easily in 


wells ccsed with smalj diameter pipe. Ca- 
pacity: from 20 to 13,000 barrels a day; 
lifts up to 13,000 feet. A “K” Monel shaft 


_- Inco Nickel Alloys wings - atonpw telqatba 


ance under corrosive conditions. 
aur 
onele one 


.-. Your Partners in Progress 
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IN YOUR 
PLASTICS 
PREPARATION... 


1» QUALITY 
ABOVE on 
BELOW «rar 





a efely On suapson MIX-MULLERS 
| FOR ACCURATE CONTROLLED. BLENDING 


Whether you are a basic producer of raw materials or are producing 
plastic products . . . the quality and the uniformity of your finished 
product is greatly dependent upon the care given to the 
mixing of components. 
A simple “smear test,” as pictured above, can provide visual 
proof of quality. Unmixed smears or hard lumps, as shown in the 
lower smear, mean rejects and waste . . . defective moldings 
or extrusions ... or improper color dispersion. 
‘ Equipment which is designed to perform the tough job of 
DO YOU KNOW WHAT masticating or kneading viscous plastic material cannot be 
MULLING 1S? depended upon to produce the fine dispersal of pigment or 
: ‘ plasticizer which could be produced from material shown in the upper 
oie ges Rewapmanilee 08 a smear... material which has been mulled in a Simpson MIX-MULLER. 
sive rubbing and smearing actions— Built in 12 sizes from 1/10 to 60 cu. ft. batch capacities, 
ond basically, THAT'S MULLING! the Simpson MIX-MULLER is widely used for premix and full 
Mulling with a SIMPSON Mix-Muller’ production in the preparation of plastics and plastic products. 
on 6 ee ee Se eee They may be equipped for heating with oil, water or steam or for full 
mullers and plows mounted on a sta- . as rae ys 
tionory pan. The mullers ore adjustable cool or warm air circulation . . . to meet every mixing requirement. 
and are supported by rocker arms. This If you're shooting “under par” on quality .. . investigate 


leaves them free to ride on the mate- controlled mulling with Simpson MIX-MULLERS. 
rial, creating o true mulling action as 


they revolve. The results are thorough, 
seers actice tee USE OUR FREE LABORATORY SERVICE ... We have 
a completely equipped testing laboratory for accurately de- 
termining the results of mulling your materials in Simpson 
Mix-Mullers. A confidential laboratory test will prove what 
a Simpson can do for you. Write for details—no obligation, 
of course. : 


‘ *.% 
a\- *% 
‘ 
‘ CSA 
peed) 
Pe) 
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sulfurnc acid plants in service today all 
over the world, one has a capacity of only 
five tons per day. Another produces more 
than five hundred tons per day. Others 
range in between. 
Whatever your sulfuric acid requirements 
are, Chemico will design and furnish you 
with a highly efficient plant exactly suited 
to your needs . . . on a one-contract, 

















CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(UrTEN-AMERICAN) CRD., TOROWTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 









The point ts: 
control- 


BUTADIENE 


IN THE huge Texas plant of Jefferson Chemical 
Company, Inc., at Port Neches, Texas, approxi- 
mately 50,000 complex control analyses of hydro- 
carbon mixtures have been made on a single 
Consolidated Analytical Mass Spectrometer since 
1947. These figures indicate the speed, accuracy, 
and trouble-free service that can be built into a 
sensitive analytical instrument. For year-in, year- 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


for science 


Sales and Service through CEC INSTRUMENTS, INC., 
a subsidiary with offices in: Pasadena, Philadelphia, 
New York, Chicago, Dallas 
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ETHYLENE 


analytical 
instruments 


and industry 


ity 
lle» wt ETHYLENE UNIT 


3 


ie 


OFF-GAS 





pervet GAS 


RAW FEED GAS 


PURIFIED 
ETHYLENE 


CRUDE 


PURIFIED 
FEED GAS 





» HEATER 


out operation this versatile control instrument 
offers decided advantages: the cost-per-analysis is 
only a fraction of the cost by any other method and 
the results are available in permanent graphic 
form in a fraction of time otherwise required. One 
operator and a Consolidated Mass Spectrometer 
will accomplish complete control over the most 
complicated chemical processes—in minutes, 


Mass Spectrometer 


The Consolidated Analytical Mass Spectrometer 
shown above is used extensively by leading refineries 
throughout the world for analytical research as well as 
process control. For complete information on_ this 
instrument, write for Bulletin CEC 1800-X3 


‘ 











1. Heavy sivel plate 

2.Bonderized surface 

3.Formaldehyde-alkyd type 
medium-gray enamel 

4.Two layers of Thermoset 
varnish 


5.Final coat of dark-gray 
lacquer 














Bonderizing and 4 protective coatings 
ADD SERVICE LIFE 


All exposed parts of the Life-Line chemical motor are Bonderized. We 
know of no other motor manufacturer who assures longer life in chemical 
service with this extra protection. After Bonderizing, a special formalde- 
hyde-alkyd type enamel is applied; then two coats of Thermoset varnish; 
finally a coat of dark-gray lacquer. On-the-job performance proves this 
is the best type of motor for chemical service. 
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Longer Lire... 


in chemical service’. 


say these //e-Lire users 


More and more plant operators confronted 
with the problem of operating motors for 
chemical processing are switching to Life- 
Line. They find that Life-Lines operate with 
less maintenance—AND have a greater life 
span. Here is an example: 

Lubrication is a perpetual problem on a 
green liquor pumpat the Weyerhaeuser Tim- 
ber Company. Various concentrations of 
caustic and lime dust, together with fre- 
quent water splashing turn grease and oil 
into a soapy substance—useless for lubri- 
cation purposes. This problem has been 
eliminated, as far as the motor is concerned, 
by the installation of a Life-Line motor. 
The Life-Line has sealed, pre-lubricated 





bearings—keeps foreign matter out—needs 
no lubrication. 

Proof of performance like this means 
your best buy for chemical motors is Life- 
Line. They are available in a complete 
range of enclosures .. . open—dripproof 
—splashproof—totally-enclosed fan-cooled 
—totally-enclosed non-ventilated. All have 
steel frames to effectively resist corrosion, 
All have sealed, pre-lubricated bearings” 
that keep out destructive elements, 

Cut down your motor replacement cycle 
with Life-Line. Your Westinghouse repre- 
sentative will show you how. Call him to- 
day or write to Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30, Pa. 


J-21634-A 





you can BE SURE...t¢ its 


Westinghouse 
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Whether you require stainless steel in bars — round, 
square, flat or hexagonal... billets...sheets... plates... 
wire ... or angles, there is a form of Crucible REzISTAL 
stainless that will fill your specific needs. And Crucible 
REZISTAL stainless steel is available in a wide assort- 
ment of grades, gauges and finishes to meet the diversi- 
fied requirements of all industries. 


everything mM stainless cir Crucible’s staff of metallurgists and stainless fabricat- 
° ° ing specialists are well experienced in solving applica- 
including_ tion problems in the chemical, food processing, dairy, 


textile, laundry, hospital, pulp and paper and a host of 


the kitchen sink other fields — including uses for Crucible REzIsTAL in 


household articles like cutlery, cooking utensils and 
the proverbial kitchen sink. 


If you have a specialized application where the 
unique qualities of stainless will improve your product 
or your processing operations, don’t hesitate to call in 
a Crucible representative who can give you the benefit 
of our broad experience. And when you buy stainless, 
be sure you specify Crucible REzISTAL, the quality 
brand of heat and corrosion resistant steels. 





CRUCIBLE} first name in special purpose steels 
53 yaa of \Sire| stelmobing STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL > ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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aS @ pleasant taste . . . no color or odor 


Sorbitol is uniformly free of undesirable 

tastes, colors and odors. This characteristic is 
especially important if you're using a polyol in elixirs, 
mouthwashes, toothpaste, candy, cosmetic creams or 
lotions. Sorbitol’s natural sweet cool taste makes 

a valuable plus feature in addition to its inherently 
superior properties as a moisture-conditioner and 
bodying agent. And there’s no color or odor to affect 
your blend of other ingredients . . . nothing about 
sorbitol that needs to be removed or masked. 


...and sorbitol costs less today than ever 


Sorbitol has dropped steadily in price . . . in war, 
peace and during times of inflation. This has been due 
to sorbitol’s low-cost, practically unlimited raw 
material (mostly corn sugar) . . . and to continued 
expansion and refinement of the Atlas process. 


COMPARE ALL POLYOLS 


before you buy .. . and choose the one that proves 
superior on every count. To help you utilize sorbitol’s 
unique characteristics in your product, Atlas offers full 
technical information and research service. 
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How Sun Oil’s “Magic Mill” at Toledo 
operates with ‘round the clock safety 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.'s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 


for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 
Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp’s wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


Photo above shows close-up 
view of Kemp Industrial Car- 
bureter, the heart of every 
Kemp installation. Assures 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 














CARBURETORS - BURNERS - FIRE CHECKS 
METAL MELTING UNITS 


e ADSORPTIVE 


DRYERS + SINGEING EQUIPMENT 
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“Why leading cooling “3 


coh''Z:) am aalolalehiclaitlazl a 
specify Aeromaster Fans 


@ Adapted high-speed, top-efficiency aircraft propeller design 

@ Engineering service for special installations 

@ Longer life—improved anti-flutter performance 

@ Saves in power costs—requires less horsepower 

@ Each blade precisely pre-balanced 

@ Easily assembled by unskilled labor 

@ Aeroloid blade coating protects blades against mild acids and alkalies, 
ion, all weather conditions 

@ Blade pitch easily adjustable to meet changing power requirements 

@ Specified as original equipment by many manufacturers 

@ Sales engineers available in principal cities 

Koppers Aeromaster Fans are available for diesel motors, pumping 

stations, chemical processes, air-conditioning systems—any sizable 

industrial cooling requirement. Standard models range from 5 to 

24 ft. diameters, with 4, 6, or 8 blades per fan. Capacities up to 

1,000,000 cubic feet of air per minute. Every fan is fully guaranteed. 


fenomastes rans 


Manufactured by the Metal Products Division of Koppers Co., inc., which also 

supplies industry with Fast's Couplings, American Hammered Industrial Piston and 

Sealing Rings, Koppers-Elex Electrostatic Precipitators and Gas Apparatus. 
Engineered Products Sold with Service 


MAIL COUPON TODAY FOR COMPLETE INFORMATION 





KOPPERS COMPANY, INC., Aeromaster Fans 
234 Scott $1., Baltimore 3, Md. ‘ 
Gentiemen: Please send me detailed information on A ter Fans for 





"(name ond type of equipment tobe cooled) 


Be ee ee ee ee ee ee ee ee ee ee ee ssa ma namuaanmeaaaad 
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Mercoid DA-400. Series Pressure 
Controls incorporate a single bour- 
don tube which actuates two inde- 
pendently adjustable Mercoid mag- 
net operated mercury switches to 
accomplish various circuit opera- 
tions. For example: 

pp 1. Close one alarm circuit at high 

pressure and another at low 

pressure with both circuits 

open over operating range. 

pe 2. As an electrical interlock to 
open one circuit as pressure 
rises above and the second 
circuit as the pressure drops 
below operating range. 

. To provide two-stage control 
by opening or closing one cir- 
cuit on a rise in pressure and 
the second circuit on a further 
rise in pressure. 


Ranges 0-30" 
to 300-2500 psi 


Write for 
Bulletin 5P 











SAVE UP T0 807 


OF WORK CLOTHES COST! 


WORKLON indusiriat apporet of 


AGD RESISTANT DU PONT ORLON 


Ap vi 


SEHD FOR OUR 1953 CATALOG! 


ES 
WORKLON, INC. Dep!.C§ 253 West 26ih St.,N ¥ 1 
REE! Rush WORKLON'’S new ond fully illustrated 
16 page catalog of ORLON ond COTTON WORK CLOTHE 
SII sainsceiiluctsssienibesrigitoniossiaitcheniiae EER EEN ROAR RATER 

NOAVION OF oo ecceccenesonesnreenensnns - OE, ccitnenran 
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uienidiciiais is its ability to perform a 
specific service. But that is not all. For 

it must also be a valve that will con- 

- ab tinue to function dependably for 
—_- . along time. Powell Valves 
aS 4 -—s+whaave arvestablished reputa- 
_@ Fay > tion for such dependability. 


The Wm. Powell Co. 
€ Cincinnati 22, Ohio 






































BRONZE, = 


IRON, STEEL AND 
CORROSION-RESISTING VALVES 
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READ AIR 
VELOCITIES 


instantly... 
accurately... 
anywhere... 


ALNOR 


» Alnor Velometer, a precision-built, 
self-contained, portable instrument, 
gives you instant, accurate readings 
of air velocities anywhere—in 





plants, mines, mills or laboratories. 
Measures speed of air flow through 
ducts, grilles, furnaces, spray 
booths or in the open. This rugged 
instrument needs no special care or 
delicate handling—anyone can use 
it and get accurate readings. Need 
no calculations or reference charts. 
Available in a wide variety of scale 
ranges, and with a full assortment 
of jets and fittings for every appli- 
cation. You'll want full details and 
prices, so write for Bulletin 2448-G, 
Iilinois Testing Laboratories, Inc., 
Room 559, 420 No. La Salle St., 
Chicago 10, Ill. 
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VELOMETER 








*22 in. x 25" in. 


... with big =| | 
accuracy ...that’s Sutton’s new | 


Whippet VED 


Specific Gravity Sepiviter.. 


designed especially for small lot 
operations! 


Now for the first time in separating 
equipment history here is a portable 
lab-size separator, incorporating all 
the inherent performance qualities 
of standard size machines. Now for 
the first time you can economically 
assay products for accurate “com- 
mercial yield” data before setting 
up full-scale processing operations. 


There’s a lot you'd like to know 

about Sutton’s new Whippet V-80. 

There’s a lot we’d like to tell you. 
Write Dept. C353 


| 


| SUTTON, STEELE & STEELE, INC. | 


1031 SOUTH HASKELL @ DALLAS, TEXAS | 


NEW YORK © PITTSBURGH + CHICAGO 
SAM FRANCISCO + TWIN FALLS. (DANO 
SAO PAULO BRAZIL + LOMDON ENGLAND 


AND SERVICE: DALLAS © COLUMBUS, Ga. + 
ae int 1S + CLEVELAND © DES MOINES + 
FOREIGN: WIMMIPEG, CANADA « 








1 Oi bis a OYE 







STEELE & 





STEELE. Ain 









BAG CLOSING MACHINES 
FOR EVERY NEED... 






... from UNION SPECIAL’S 
TC 1 ee 









| For lower production costs. . . 
stronger, neater closures . . . ability 
to get out rush orders in a hurry, 
you can’t beat Union Special Bag 
Closing Machines! Specially built 
to stand up under heavy production 
schedules, these machines provide 
the high output rates needed to 
meet modern competitive con- 
ditions. 


In the Union Special line, it’s easy 
to find the right unit to meet your 
particular requirements. ASK FOR 
RECOMMENDATIONS. 


sb Me for 


Recommendations 






UNION SPECIAL MACHINE CO. 
409 N. Franklin $t., Chicago 10, ill, 


Gentlemen: Without obligating me, please furnish 
information on bag closing equipment to 
handle the following production: 


Kind of bags used? ~d 





Filled weight of bag? 





Material being packed? 





Maximum bags per minute? _ 





Check- weighing required? 





Conveyor required on Machine? 


Power: [_] D 





oF ee 
Phase 





Cycles 





Name __ 




















 dedeieebdeteieteeded tit Ltt 






















ONE COMPANY SAVES $300 
A WEEK PER INSTRUMENT! 


Have YOU investigated 
the savings possible 
with Beckman 


Flame Photometry ? 


How Savings Are Made... 


The Beckman Flame Photom- 
eter analyzes virtually any aqueous or 
non-aqueous solution for metals and 
metallic compounds (quantitatively 
and qualitatively) at rates as fast as 
10 seconds per determination—with 
greater accuracy than other methods. 

It will quickly make determi- 
nations that other routine methods 
cannot handle—and is applicable to 
an unusually wide range of industrial, 
medical and laboratory processes. 

Typical fields of application 
include analysis and control of brine 
solutions, beverages, cement, glass, 
metallurgy (ferrous and non-ferrous), 
fertilizers, soils, fruits, grains, vege- 
tables, petroleum products, power 
plant processes, municipal water 
treatment, biologicals and a great 
many others. 

Why Beckman Equipment ... 

Beckman Flame Photometers 
use acetylene or hydrogen for a hot 
steady flame—not obtainable with 
city gas. Direct aspiration of sample 
into the Beckman flame means faster 
response, steadier readings and 
smaller sample consumption. Use of 
a Beckman Monochromator instead 
of glass filters provides higher resolu- 
tion and sensitivity, permitting anal- 
ysis of many types of samples that 
cannot be satisfactorily determined 
on filter type instruments. 


Beckman Model DU 
Flame Photometer 


Let us give you complete data. 

To better acquaint you with the many 
profitable applications for Beckman Flame 
Photometers, we have prepared a helpful 
data file which outlines applications, 
methods and equipment, See your nearest 
Beckman Instrument dealer for free data. 


Or write direct for Data File + 20.144 


BECKMAN INSTRUMENTS INC. 


MORE PRODUCTION 
LONGER LIFE 
LESS CONTAMINATION 
LESS DOWN TIME 


McDanel Super High Density 
Lining Brick in routine pro- 
duction is giving better than 
two times longer life over con- 
ventional porcelain lining. 
That’s why — for hard, 
tough grinding — you should 
line your grinding mills with 
McDanel High Density Brick. 
This high density brick — 
for all types of ball mill grind- 
ing —comes in a complete 
range of sizes to fit all types 
of batch or continuous mills. 


Write for 
“McDanel 
— 


N 


Wore 
‘M°DANEL 


y) \ 
r a > 
‘Ha * ys 


SOUTH PASADENA 1, CALIFORNIA REFRACTORY PORCELAIN CO. 
Factory Service Branches: Chicago—New York—Los Angeles 


Beckman Instrements include : pl Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Speciat Instruments 
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Here is a typical problem. 
. .- Ingersoli-Rand Air Motors 
solved this tough control prob- 
lem in a paper mill. Since 
steam and acid conditions pre- 
vailed, manual operation of 
digester dump valves was ex- 
tremely dangerous. These con- 
ditions also prevented satisfac- 
tory use of electric motors and 
controls. Size 55SM Air Motors 
were installed, dumping was 
controlled from the charging 
floor 50 feet above the dump 
valves, and stand-by valve 
crews were no longer necessary, 
due to the reliable, trouble- 
free operation of the Ingersoll- 
Rand Air Motors, 
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When wide ranges of operating speeds are desired . . . when instan- 
taneous starting and stopping is needed ... when the motor will be 
subjected to frequent stalling and overloads ... when wet, acid, or 
explosive atmospheres, or high temperatures make operations too 
hazardous for direct manual control ... when expensive and com- 
plicated protection devices would otherwise be required . . . when 
compact motor units are essential . .. and finally, when installation 
and maintenance costs must be kept low ... the Ingersoll-Rand Air 
Motor is the answer to the problem. 


Write, wire, or phone your nearest Ingersoll-Rand branch office for 
help with your tough control and drive problems .. . or request the 
new Air Motor Bulletin, Form 5072, which gives full information on 
over 110 sizes of Air Motors .. . both Piston and Multi-Vane types 
... speeds from 5400 to 19 r.p.m.... from 1 to 24 H.P.... or request 
information on fractional horsepower Air Motors. 


Ingersoll -Ran 


11 BROADWAY, NEW YORK 4, N. Y. 836-8 


COMPRESSORS « AIR TOOLS « ROCK DRILLS « TURBO BLOWERS «+ CONDENSERS © CENTRIFUGAL PUMPS ¢ DIESEL AND GAS ENGINES 
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DOUBLE SEATED 
DIAPHRAGM CONTROL VALVES 


Calling a spade a spade you've got a “royal flush” of features 
in these new Valves designed for use with control instruments. 


Their “Flow-Line” Contoured Bodies have ISA standard face-to-face 
dimensions and high capacity, low turbulence and minimum body pressure 
drop characteristics. 


A new type, top and bottom guided construction is self-aligning and non- 
binding regardless of uneveness of bolt tightening. 


Standard, integral stellited seating surfaces are recommended for steam 
service to reduce sect ring thread corrosion. Renewable, interchangeable 
seat rings also furnished where desired and may be easily replaced 
without removing valve body from the line. Elaborate grinding at high 
temperatures is completely eliminated. 


With these Valves, you get as standard equipment, features heretofore only 
obtainable in expensive, specially designed valves. 


Look for LESLIE REGULATORS under “Valves” or “Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained gi cre located 


Orlando, Fla. Salt Lake City, Utah 


. Philadelphia, Pa. 
WRITE FOR Bulletin 513 Atlanta, _ Cleveland Amey 9 Po. 
® indianapolis, In: . Ponca City, Okla. 
Providence, R. |. 
Richmond, Va. 
. Rochester,N.Y. W 
Rutherford, N. J. : 








Montreal, Que., Can. « Ottawa, Ont., Can. ¢ Toronto, Ont., Con. * Vancouver, B. C., Can. ¢ Welland, Ont., Can. 

279 Grant Avenue, Lyndhurst, New Jersey 

PRESSURE REDUCING VALVES « PRESSURE CONTROLLERS 
FLOATLESS LEVEL CONTROLS PUMP GOVERNORS + TEMPERATURE REGULATORS 
9ELF CLEANING STRAINERS é AIR HORNS * STEAM WHISTLES 
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CHI KSAN toes Q 
Compressor’ Pulse 


# 


nk BT a 


‘oT only do the stamina and flexibility 
N of Chiksan Joints take expansion in their 
stride, they absorb pulsation and vibration. 


CHIKSAN Ball Bearing Swivel 
Joints ore THE NEW TOOL 


y he Flow or 


. 


using Chiksan Joints, accurate readings of 
the instruments could be obtai 
Since 1946, not one of these Chiksan Joints 


In Texas or California —all over America 


and all around the world — wherever pro- 
duction, processing or distribution depends 


-on the flow of liquid or gas or on the depend-: 


ability of hydraulic systems, there you will . 
find Chiksan Ball Bearing Swivel Joints on 
the job — adding muscle and flexibility -- cut- 
ting down on shut-downs and maintenance. 


Whatever your business, if gas or liquid plays 
and Development 


: "fe : 
. 
Z CES . 
\ r i 
4 4 4 Y, rm 
VANEI G LOTS, y 
lj 9 va St ae Ab 
L A CS” Od « i 8 
j ; 
4 
Nan 
’ 4 ADVV A 


CHIKSAM COMPANY © BREA, CALIFORNIA * Chicoge 28, Hilinols * Nowa 
Well Equipment Mfg, Corp. (Division), Heuston 1, Texas * Chikson Export Compony (Subsidiary), Brea, Colifornia 
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pay + ; 
Careful selection of trees for mech- 
anized cutting gives uniform quality 
and dependable supplies of raw mate- 
rials for pulp making. 


ep i il 


Every year about 1% million south- 
ern pine seediings are planted on 
Hudson tree farms. 


Here is why HUDSON can 
guarantee Multiwall Sacks 


Hudson foresters choose a stand of prime timber for multiwall Kraft from Hudson's 435,000 acres. They practice 
selective harvesting, always leaving parent trees to help with the new crop, by natural reseeding. 


against breaking on the packer 


wumeer | HUDSON GROWS ITS OWN TREES 


Tree farming is big business with Hudson. Every month the company’s Palatka, Florida, 
mill converts 620 freight carloads, 2,515 truck loads, and 10 barge loads of company-grown 


pine into long-fiber Kraft. 
By growing its own trees, Hudson can exert iron-clad control of Multiwall Sack quality 


and delivery schedules. This is one reason why Hudson can guarantee to replace without 
cost all Hudson Multiwall Sacks that fail on your packing or closing machines. 


HUDSON Ml 


the World's most fully Send for these 3 helpful folders: 


“Avoid Breakage,” “Dependable Source of Supply,” 
and latest issue of “Sack Sense.” Also full details 
on Hudson's unusual Replacement Guarantee. 


=z No obligation. ’ 


HUDSON PULP & PAPER CORP., 
Dept. 135, 505 Park Ave., New York 22, N.Y. 
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WITH THIS NEW SPEEDOMAX 
CONSOLE INDICATOR 


Here is a trim equipment that helps even the most modern 
control room to streamline its appearance and operation. 
This new Speedomax Console Indicator lets an operator scan 
up to 200 temperatures as fast as he can log them. What’s 
more, the console extends only 13” above the desk, for an 
easy, no-stretch view of the main panel. Even when the 
operator sits as close as 6 or 8 feet from the panel, he has a 
sweeping view of all instruments and flow diagrams. A touch 
of the switches and he can follow his process during heat 
balance checks. He can quickly check panel recorders or spot 
non-recorded temperatures. 


Well-Known Electronic Indicator Gives Fast, Easy Readings: 
The focal point of this new unit is the Model D Speedomax 
Indicator that is being used in hundreds of plants. In the 
Console Indicator, the front of its housing slopes at 60° to 
help an operator read the 2514” drum-type scale with ease. 
The scale is direct-reading for single or double ranges. It spins 
rapidly from point to point and stops “dead still.”” Balancing 
time is only 4 seconds full-scale, 2.5 seconds half-scale. 


Console Design is Functional and Neat: Legend holders and 
as many as 100 toggle or 96 push-button switches all mount 
on the sloping panels. Terminal boards are in the roomy back 
of the console, with big doors for easy access. A large duct 
conceals all external leadwires. The Speedomax Console 
Indicator can streamline your control room now. Send the 
coupon today. 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 
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CHECK THESE FEATURES: 


do Toggle switches permit up to 200 Indicator read- 
ings or 100 Indicator and Recorder readings; push- 
button switches connect as many as 96 Indicator points. 


of Console Indicator saves panel space. 


od Speedomax Indicator slides out of console on 
tracks; switching panels ore removable, 


- 
df For easy identification of points, legend strip 
holders mount next to switches . . . toggle switch 
handles can be color-coded. 


Jd Signal lights, indicating gages, etc., can be 


mounted on unused switching panel space. 


J Height of the executive-style desk adjusts from 
29” to 30%". 








ing with the 


DU aicerisnastsiithatininsdintiobaccnsccuiige 
Wisin ees 
Company ——. 

Address 


Dept... 


ne eee ES 


0: GRADU TTO GPA R EES 11 CESALH h 


Jrl, Ad ND46-33A(3) 


r 








OMAN OEE 
LEEDS & NORTHRUP COMPANY 
4916 Stenton Ave., Philadelphia 44, Pa. 
Send your folder on the Speedomax Console 
“~ Indicator. 
| I'd like to increase of 
' Speedomax Console Indicator. Have an L&N 
engineer contact me, 


= 








FREE-FLOWING FOR YEARS 


...Decause it’s CHASE” COPPER WATER TUBE 





PROCESS LINES give years of trouble- 
free service when you use Chase Copper 











Chase Copper Tube Water Tube. 

keeps a clean, clear 

cross-section, even (Chase Tube is corrosion-resistant, it can’t 
after years of serv- : ; ; 
ice in a paper mill. | Clog with rust. Used for your process lines, it 


delivers full flow even for heavy industrial 





fluids like paper pulp. That means a big saving 
in pumping costs. 








Chase Copper Water Tube installed with 


Get pipe that can't Chase Wrought Solder-Joint Fittings makes an 


rust up inside. Chase m 
roman Water Tube  a8Sembly that has very low flow resistance. 





keeps repair and : ' . aia a 
solehilaniailine, It will pay you to find out about Chase Copper 
Water Tube. 


The Nation’s Headquarters for Brass & Copper 
® Myton Sams Gly, te, Wow ert Sn Ftc 
BRASS & COPPER —— 
i Newark 


Chicago (Tt sales 
WATERBURY 20, CONNECTICUT « SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincinnati is New Orleans c office only ) 
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$ al Gui 
Hooker Cheer a SERIES! 


f . icals 
Use this handy vigh-awoliY chemic? 


in selecting 


CHLORINE 


Symbol: Ci2 

Appearance: Greenish-yellow gas at ordinary tempera- 
tures, amber liquid when under pressure 

Molecular Weight: 70.9 


TYPICAL PROPERTIES 
Freezing Point 
Boiling Point 
Specific Gravity, Gas at 0°C (Air==1) 
Liquid at 20°C (Water=1) 


USES 


Bleaching pulp and paper, water purification, sewage treat- 
ment, general germicide and deodorant. Manufacture of 
organic and inorganic chemicals; and many other uses. 


HOOKER 
Sa Chiorinating Agents 


MURIATIC ACID 


Appearance: Hooker White Grade—-Colorless 
Commercial Grade—Light yellow 


TYPICAL PROPERTIES 
Specific Gravity, 15.5°/15.5°C ... ~ Be’ 
0 


USES 
In manufacture of dyestuffs; refining ores, pickling and clean- 
ing metals; manufacture of foodstuffs and pharmaceuticals; in 
textile dyeing and finishing; in general chemical manufacture. 





— hom the Lely te Ect 


HOOKER ELECTROCHEMICAL COMPANY 


SULFUR MONOCHLORIDE 


Formula: S2Cl2 
Appearance: Yellow to slightly reddish heavy liquid 
Molecular Weight: 135.0 


TYPICAL PROPERTIES 
Lost Crystal Point 
Boiling Point 
Specific Gravity, 15.5°/15.5°C 


USES 
Chlorinating agent: for organic chemicals, rubber substitutes, 
etc.; polymerization catalyst; reagent in manufacture of mili- 
tary gases, insecticides, chemical intermediates, phenolic resins, 
other chemicals; solvent for sulfur. 


SULFUR DICHLORIDE 


Formula: SCl2 
Appearance: Brownish-red liquid 
Molecular Weight: 103.0 


TYPICAL PROPERTIES 


USES 
Special chlorinating agent and chloridizing agent in metallurgy; 
reagent in: the manufacture of organic acid anhydrides, 
organic chemicals, insecticides, rubber cements, rubber substi- 
tutes, treatment of drying oils for varnishes; drying agent for 
coatings of ink, paint or varnish; os a replacement for sulfur 
monochloride where higher chlorine content is desired, 





SULFURYL CHLORIDE 


Synonym: Sulfuric Oxychloride 
Formula: SO2Cl2 

Appearance: Light yellow liquid 
Molecular Weight: 135.0 


TYPICAL PROPERTIES 
Pour Point 
Distillation Range 
Specific Gravity, 15.5°/15.5°C 
$O2Cl2 Content 


USES 
Chlorinating agent: for the production of chlorophenol, chloro- 
thymol, pharmaceuticals, dyestuffs; reacts with sodium salts of 
organic acids to form chlorides and anhydrides. 





THIONYL CHLORIDE 


Synonym: Sulfurous Oxychloride 

Formula: SOCI2 

Appeorance: Clear, pale yellow to red liquid 
Molecular Weight: 119.0 


TYPICAL PROPERTIES 
Pour Point below —75°C 
é High Grade .. 75° to 78°C 
Distillation Range Tech. Grade 72° to 79°C 
Specific Gravity, 15.5°/15,5°C peek 
High Grade . 
SOCI2 Content tech. Gieds.. 
USES 
Chlorinating agent: to replace various groups with chlorine to 
form acid chlorides and anhydrides. Among end products ore: 
isoomy! chloride, synthetic pyrethrum, pheny! propy! chloride 
and synthetic vitamin A palamitate; antihistamines. 


For detailed information on items listed, drop us a note on 
your letterhead. Address your request to Hooker ELECTRO: 
CHEMICAL COMPANY, 5 Forty-Seventh St., Niagara Falls, N.Y. 





CHEMICALS 


NIAGARA FALLS * TACOMA « NEW YORK © CHICAGO « LOS ANGELES 
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lta the Yash! 


The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no 
internal wearing parts, maintenance is low. Service is assured by a 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 
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ENGINEERING COMPANY 


312 WILSON, $0. NORWALK, CONN. 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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Corrosion won't hurt this 
TR/ CLAD motors cast-iron frame 


HERE’S A COMMON SIGHT AROUND MANY PLANTS— 
A G-E Tri-Clad motor operating reliably and continu- 
ously under the extremely corrosive conditions that 
cause many other motors to fail. 


THAT’S WHY YOU CAN EXPECT superior performance 
from G-E Tri-Clad motors. Consider these facts: 


CORROSION-RESISTANT CAST-IRON means longer motor 
life. Unlike steel, cast-iron zesists cotrosive pitting, 
even when the paint is chipped. 


ys 


RIGID, CAST STATOR FRAME with integrally cast feet, 
can’t be twisted out of line by accidental jarring or 
by excessive “bolt-down” pressure on the feet. 


STRONG, CAST-IRON END SHIELDS have cast ribs for extra 
strength without adding extra weight . .. protect the 
true motor alignment even under heavy shaft loads. 


ORDER G-E TRI-CLAD MOTORS from your nearby G-E 
Apparatus Sales Office or G-E Agent or distributor. 
General Electric Co., Schenectady 5, N. Y. 752-19 
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@ THEY USE BRISTOL WORLD-FAMOUS MEASURING ELEMENTS 
—the measuring elements with wide-angle travel for positive 
action, These are the same standard Bristol measuring elements 
that are used in Bristol Recording and Controlling Instruments. 
They are the result of over 60 years of experience in instrument 
making and application in practically every industry. Bristol 
measuring elements are recognized the world over for their ac- 
curacy, simplicity, and reliability. There are no better measur- 
ing elements made than Bristol measuring elements. 


@ TRANSMITTING UNITS PROVEN TO BE ABSOLUTELY RELI- 
ABLE AND TROUBLE-FREE. They are very sensitive to extremely 
small changes in the measured quantity, as little as 0.03% of 
range, including reversal. Superior control results from the use 
of a booster valve with output capacity of 3.0 scfm. 


@ SIMPLE TRANSMITTING MECHANISM —frictionless operation 
—only one pivot and no flexures—will operate in any position— 
is weatherproof and can be installed in any location, pipe-saddle 
or surface mounting. 


@ AVAILABLE IN A WIDE SELECTION OF RANGES: Pressure (0 
to 5” water to. 0-10,000 psi), vacuum (0 to 5” water to full 
vacuum), temperature (—100° F. to 1000° F.), liquid level (0 
to 5” water and up), flow (mercury manometer, bell type, and 
Barton meter bodies) , and differential pressure (0 to 2.0” water 
to 0-500” water). Suppressed ranges available. Over-range is 
standard, up to 500% for some ranges. Write for free bulletin 
No. A105. The Bristel Company, 109 Bristol Rd., Waterbury 
20, Connecticut. 6.3.8. 
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AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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WITH YORK’S FAMOUS COMPRESSOR! 


1953 is a good year for you to plan 
capital investments. Your treasurer knows that 
from now on profits will depend less on increased 
volume . . . more on equipment that will work 
harder, better, longer at lower cost. 


That’s an accurate description of a York V/W 
Refrigeration Compressor. Tough and durable, the 
York V/W Compressor has a low initial cost .. . 
saves you up to 72% power costs at 25% load... 
and is low in upkeep because every wearable part 
is easily and quickly replaced. 


It allows you to utilize your present space more 
York V/W Refrigeration Compressor. 4, 6, 8, 12, 16 cylinders. profitably because it takes up less area . . . needs 
5 to 300 tons capacity. Improved Balanseal. Booster and/or ‘ P . 
high-slags operation. Dynamic ond static belence. Vibrotien no special foundations for upper floor mounting. 
free. Simplified motor and starting controls. Filtered lubrication. You can utilize manpower and work-hours more 
profitably because you can schedule your loads 
with complete flexibility. Nor is York limited to 
a fixed capacity. 


Consult your nearest York Representative today. 
He’s listed in your phone book. He’ll help you 
estimate the number and sizes of York V/W 
Refrigeration Compressors you need. Or write, if you 
prefer, to York Corporation, York, Pennsylvania, 


41 Cut Costs With A 


Refrigeration Compressor 


You 


nk V/W : 
* 6 Vibration-Free Operation 


1. Low Initial mete ts ¥ if Filtered Lubrication 
erating ©°S “eve Lubrication 
Sa aa Compactness 8, Positive : ia 
3. Space 9. Positive 
d sah-Stage 
re Simplified vers an ins ‘heater and/or High-Steg 
Starting reap Operation 


snrenance Costs 
ae 11, Complete New Line 


YORK REFRIGERATION AND AIR CONDITIONING 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPpER ALLOY BULLETIN 











B dgeport MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
co. 74 








Stress Corrosion and 
Season Cracking in Condenser 
and Heat Exchanger Tubes 


PART 1 


Condenser and heat exchanger tubes 
made in accordance with A.S.T.M. 
Specification B 111 are generally sup- 
plied in the annealed condition with a 
medium to fine grain size. If properly 
handled, they are free from internal 
stresses. However, if they are sub- 
jected to applied stresses produced by 
high operating pressures or restraint of 
thermal expansion and contraction, or 
to residual stresses such as developed 
by overrolling, flattening, bending, 
denting, and rough handling, they may 
fail from either stress corrosion or sea- 
son cracking when exposed to certain 
corrosive environments. 


Fectors Producing Stress 
Corrosion Cracks 
Season cracking or stress corrosion 


of copper-base alloys depends upon the 


Effect of internal Stress on Corrosion of Yellow Brass 
(A and B) and 70-30 Cupro Nickel (C and D) Tubes in 
C dA i Hydroxide Vapors at 250°C. 
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following factors: 


(1) Composition of the atmosphere 
or liquid surrounding the 
stressed metal (ammonia, mer- 
cury and mercury salts are the 
biggest offenders). 


(2) Composition of the alloy. 
(3) Magnitude of the stresses. 


The combined action of at least 
three substances: ammonia or ammo- 
nia-producing material (organic and 
inorganic substances containing nitro- 
gen), water and oxygen usually are 
necessary to produce stress corrosion 
cracks in copper-base alloys. These 
three substances may be found where 
condensation of moisture from a gas, 
air or steam forms on the cool tube sur- 
faces. 

Oxygen and traces of ammonia from 
various sources may dissolve in the 
water film. The corrosion products 
which form under these conditions fre- 
quently are dark blue, black or dark 
brown with only a small amount of 
metal being corroded. Failure may de- 
velop within a few hours or after sev- 
eral years depending upon the magni- 
tude of the stresses and the corrosive 
medium. 


Influence of Alloy Composition 


The resistance to season cracking 
and stress-corrosion cracking of cop- 
per-base alloys is influenced by their 
compositions. Briefly, alloys with 
higher copper content resist cracking 


* better than low copper alloys. A simple 


procedure which graphically shows this 
difference in resistance to season 








cracking consists of plotting the per 
cent loss in weight and the loss in ten- 
sile strength of corrosion test speci- 
mens against time of exposure to am- 
monia solution. 


Typical curves for yellow brass (A 
and B) and 70-30 Cupro Nickel (C 
and D) are shown. The spread be- 
tween the curves A and B, showing the 
per cent loss in tensile strength and 
weight, reveals the presence and in- 
tensity of season cracking. When no 
residual stress is present in brass, the 
tensile loss curve A becomes identical 
to the weight loss curve B, indicating 
that no cracking has occurred. 


Curves C and D for highly stressed 
70-30 Cupro Nickel show that the 
curves for loss in weight and for loss 
in tensile strength are identical, indi- 
cating freedom from stress corrosion 
cracking under these conditions. 


Laboratory Assistance 
Available 


Bridgeport’s Corrosion Laboratory 
will welcome an opportunity to help 
you with any condenser or heat ex- 
changer tube problem. 


(9774) 


Cracks resulting from stress corrosion in Admi- 
ralty metal. Mag. 500X. 
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How to keep 
informed on 
the 

Part of 


your business 


AT YOUR FINGER TIPS, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 
~—which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information. By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest: in 
products, services, tools . . . prod- 
uct developments, materials, proc- 
esses, methods. 


You, too, have a big stake in the 
advertising pages, Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business. 


McGRAW-HILL 
PUBLICATIONS 
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ROTARY 


AIRLOCK 
FEEDER 


View above shows 

Prater Rotary Airlock 
Feeders in a bread crumb 
drying and grinding 
system using Prater Mills 
for primary and 
secondary reduction at a 
large mid-western bakery. 


At left is a close-up 
showing simplicity of 
installation. 


AIRLOCK 4” FEEDER IN 0” MACHINE 


Whether you want to stop air leakage in a conveying system or feed 
powdered material into a vessel against pressure, a Prater Rotary 
Airlock Feeder will do the job. As a FEEDER ... it can be used to 
unload hoppers or bins of free flowing materials at a controlled 
volumetric rate. As an AIRLOCK ... it seals off dust collectors, 
spray dryers, air-classifiers, or other pneumatic equipment. These 
Feeders are delivered as a package unit — ready to install, ready 
to operate. 


GET THIS FREE BULLETIN 


. tells whet the Prater Rotary Airlock Feeder is — what it does — 


where it is used. Contains valuvable engineering dato. Write todey. 


PRATER PULVERIZER CO. 
p 8 et 1517 S$. 55th Court, Chicago 50, II. 














NON-CLOGGING SUMP PUMPS 
SEWAGE PUMPS Complete units vondy 
For trouble-free sludge 0 install. No stuffing 
circulation, agitation boxes required. Ball 
and removal. Vertical bearing thrust and en- 
or horizontal models, closed shaft. 
Request Bulletin 964-G. Bulletin 963-F. 





PAPER STOCK PUMPS , 
A pump for every liquid, consistency and CLOSE-COUPLED PUMPS FOR CHEMICAL 
head. Non-clogging enclosed impellers ALLOY CONSTRUCTION ‘ SERVICE PUMPS 


retain initial efficiency. Mill-proven for i - 
many years. Bulletin 953. pence. ngy F cen hl ob Menge Shafts in per- Suitable for construction in most machineable alloys. 
9g . ' , Full ball bearing, single suction. Bulletin 982. 





¢ 


MULTISTAGE 
CLEAR WATER PUMPS 


Sficlem, ‘popular ‘boiler feed ‘pumps, | DOUBLE SUCTION a 
Bulletin 980. ‘Buffalo’ also manufac- CLEAR WATER PUMPS Fe ee chet’ Dene-ttaee Poems 
— it was pune: ond are hydraulically balanced and of finest obtain- and liquids containing abrasives. All pump parts 
pearls se a able construction. Bulletin 955 contacting liquid ere covered with the proper 
grade of rubber. Bulletin 953. 











CuemicaL Encineertnc—April 1953 














> 


{ J, 


SOLS 
Yn rT 
o7* 
& 











my Gay AM pee \ (Sa fiisi\/7 \X 
u 
ow Barrett "PA’' helps cars 


- Y / \ yh, | ef yy | vy 


keep | 
NL AANY \ 


that showroom complexion 


BARRETT CHEMICALS 


Phenols 

Cresols 

Cresylic Acids 

Xylenols 

Pickling Inhibitors 

Benzol 

Toluol 

Xylol 

Naphthalene 

Hi-Flash Solvent 

Phthalic Anhydride 

Dibuty] Phthalate 

ELASTEX* 28-P 
Plasticizer (DOP) 

“ELASTEX” 10-P 
Plasticizer (DIOP) 

“ELASTEX”" DCHP 
Plasticizer 


“ELASTEX" 50-B* 
Plasticizer 


Phenolic Resins 

Urea Resins 

Niacin (Nicotinic Acid) 

Isonicotinic Acid . 

Pyridines 

Picolines 

Quinoline 

Lutidines 

Tar Acid Oils 

Neutral Coal-Tar Oils 

Coal-Tar Creosote 

Bardol* Rubber 
Compounding Oil 

Flotation Agents 


CUMAR* Paracouma- 
rone-Indene Resin 


*Reg. U.S. Pat. oF 


ee 





There’s a trick to putting the right kind 
of “skin” on a steel car body. The finish 
needs special qualities of adhesiveness, 
weather resistance and color fastness if 
the automobile is to retain that bright, 
like-new look for any length of time. 

An important factor in giving auto- 
mobile and other metal finishes these 
qualities is to be found in the alkyd 
resins derived from Phthalic Anhydride 


. — a Barrett product. “PA” derivatives 
7+ also play an important part in the manu- 


facture of other paints and enamels, 
plastics, dyes, inks, drugs and perfumes. 

It pays you to buy from Barrett — 
the world’s leading producer of coal-tar 
chemicals and Phthalic Anhydride. You 
are assured uniform quality, steady 
supply and quick delivery. 

The services of the Barrett Applica- 
tions Research Laboratory are available 
without cost to customers and prospects 
requiring assistance on application 


problems. 


greatest name in coal-tar chemicals 


BARRETT c J DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y. 
In Canada: 
The Barrett Company, Ltd., 
5551 St. Hubert St., Montreal, Que. 
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Why tests moet 


Buffalo vacuum pit for test-spinning rotors. Extremely low vacuum 
in pit enables rotors to be spun at high speeds to ultimate destruction, 


As many readers of this advertisement know, “Buffalo” was 
the first manufacturer of air moving equipment to treat air 
engineering as a serious scientific subject, worthy of con- 
tinuous study. With the publication, in 1914, of “Fan Engi- 
neering”, now in its Fifth Edition, Buffalo Forge Company 
paved the way for the tremendous expansion in all forms 
of air handling, conditioning and cleaning, which we now 
accept as common-place. 


We have never deviated, for one year, from the ideals which 
ied to “Fan Engineering” in 1914. We are still interested 
basically in the “Q” Factors. This means the building of 


Dynamic balance of Buffalo fan wheels guarantees the best possible product. 
» quiet operation. 
This policy has cost us some business in the past, and no 


doubt will in the future. It has, however, earned us a reputa- 
tion for fine performance over long periods of years, and has 
enabled our company to sell many of the finest and most 
outstanding installations in industry and commerce. 


When‘ you buy Buffalo Fans, Air Cleaning or Conditioning 
Equipment, you can be sure that you are getting the best 


that seventy-five years of experience can produce. 
Engineering Sales Representatives in all principal cities are 


anxious to work with you. 


*—The “Q” Factor—The built-in Quality which provides 
trouble-free satisfaction and long life. 


9 


Accurate testing assures rated performance of Buffalo 
F. 


FIRST FOR FANS 


BUFFALOSQ@RGE COMPANY 


501 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 
PRESSURE BLOWING COOLING HEATING FORCED DRAFT 
VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
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For SAFER storage of ve 
prRos! 
tQuars 


© One Source of Supply 
* One Responsibility 
® One Order 


RUBBER + PLASTICS 
LEAD + PHENOLICS 

Hydrochloric Acid Storage Tonk 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


" OTHER HEIL PRODUCTS INCLUDE: 
impervious Graphite Heating and Cooling Units « Lined Storage and Process Tanks 
Acid-Proof Maintenance Materials * Structural Plastics * Steam Jet Agitators 


A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the “WHY and HOW 
booklet.” 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 




















WHERE To Buy 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 














WEIGH MATERIALS 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 
MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 


CHEMSTEEL company: inc 


ropremrmcmmmrrmmmmmrerermar tl WAGVA yiviricrinivi (01M 


ACID-ALKALI-PROOF CONSTRUCTION Plant: - HASKELL. NEW JERSEY 

of processing & storage tanks & flooring. 

Compare With | at $5.00 or More 
‘Sow COMPASS Net Soe" $3.95 
“ALVIN” PRECISION MADE CIRCLES 

D ALSO AS DIVIDERS. 
CLUDED. 
uaran 

; Save C.0.D. Charges 

aN TED ENTLICH . S0-16 31 AVE. 


Seeeseneaeseseseseseses WOODSIDE 77, NEW YORK 
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SAUEREISEN 


ACID PROOF CEMENTS 


S22 


Let us help you with your acid-proofing problems 
Send sketches and biueprints 
Sauereisen Cements Company Pittsburgh 15, Pa. 











Let 37,182 


Chemical Executives & 
Production Men Decide 


If your product sells to the chemical or 
hemical 5 ing industries the full 
scope of the market can best be deter- 
bf the men who might use it. A 

in this section of CHEMICAL 
ENGINEERING will search out new 
uses—new users. The rates are low— 
the circulation 37,182 ABC—the buying 
infl hallenged For information 


WHERE-TO-BUY 
CHEMICAL ENGINEERING 
330 W. 42nd St., New York 36, N. Y. 








write 








456 
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PATENTS 
REPORTS 
TESTING 
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PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


PROFESSIONAL SERVICES 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 














R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 
COMMERCIAL CHEMICAL DEVELOPMENT 

Process alysis ¢ Market Research 
Surveys—Technical and “fcon omic 
Design & Initial Operation of Complete Plants 
saomnemee of New Processes pores 
ew Product Developme: 
400 Madison "in EL-5-1430 New ¥ York 17, N. ¥. 


READER MAY CONTACT 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations—Reperts—Design—Supervision 
Augusta, Ga, Atlanta, Ga. Anniston, Alas, 











W. L. BADGER 


309 South State Street Ann Arbor, Mich. 
CONSULTING CHEMICAL ENGINEBR 


Evaporation, crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


KNOWLES ASSOCIATES 


Chemical—Metallur gical—Mechanical 
Engineers 


Consultation — Design 
Complete Plants — Equipment 
Heavy Chemicals — Ore Dressing 


19 Rector Street New Y ome 6, New York 
Bowling Green A 3456 


GUSTAVE T. REICH 


Consulting Chemical Engineer 


EVELOPMENTS PERATION 
PEXRBOHYDRATES INDUS! INDUSTRY 


BY-PRODUCTS 
CARBON-DIOXIDE -~ WASTE DISPOSAL 
Packard Building Philadelphia, Pa. 











J. PAUL BISHOP AND ASSOCIATES 
Consulting a Engineers 


and 
Chemical 
Specializing in: 

Designing, Estimating and Engineering of New 
and Modernizing of Old Food and Chemical Plants 
and Processes. 

‘Internationally Known 
e P.O. Box 348 
Champaign Tilinots 


KOHN & PECHENICK 


Consulting Chemical Bngineers 
Plants — Process — Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 
262 Huron 8t. Brooklyn 22, N. Y. 





SANDERSON & PORTER 


Engineers and 
Constructors 


New York Chicago ° 








CARL DEMRICK 


Technical Translations 
Send for Circular 


58 So. Broadway Yonkers, N. Y. 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila, 21, Pa. 
Offices Throughout the World 








J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Surveys coating, CS “hemicals, pa. 
trochemical and Metallurgical Production; 

Waste Disposal; Water Supply & Trcsemeet: 
Analyses & Reports. 


Greenville - - - - - = + = = South Carolina 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Economic Studies 
Design— Development—Research 


Lincoln-Liberty Bidg. Philadelphia 7, Pa. 





MARCO COMPANY, INC. 


Researchers— Machine Designers—Consultants 
Specializing in the development of continuous 


processing methods and special equipment for 
chemicals, food and other products. 


Third and Church Streets, Wilmington 40, Delaware 





MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - Equipment 
Economic - SURVEY Technical 
Process - DEV ELOPMENT + Product 


Registered Professional Engineer 
1411 Walnut St. Philadelphia 2, Pa. 








EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chemistry 
Processes—Products 


250 Kast 43rd St. New York 17, N, Y. 








C. L. MANTELL 
Consulting Chemical Engineer 


PrBcess Research and Engineering 
Development 


57 Washington Street New York 13, N. Y. 


FOSTER D. SNELL, INC. 


Laboratory & Pilot Plant Projects 
On Manufacturing of Inorganic 
and Organic Chemicals, 
Plant and Design Equipment 
Complete Line of Spray Dryers 
Inquiries Invited 
Engineering Advisory Services 
29 West 15th St. New York 11, N, ¥. 
Phone WA-4-8800 








FRASER-BRACE 
ENGINEERING CO., INC. 


Design ~~ €& Constructors 


Hydro. Electric’ Developmen 
Metalurgical, Explosives, & Terlustrial Plants 
Chemical & Process Industries 
Railroads—Tunnels—Port Facilities 
10 East 40th St., New York 16, N. Y. Lex 2-5570 


MELVIN NORD, DR. ENG. SCI., LL.B. 
Consultant in Legal and Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 
CHEMICAL ENGINEER 
PATENT ATTORNEY 


664 Putnam Detroit 1, Mich, 


NICOLAY TITLESTAD CORPORATION 
Chemtcal Engineer 


Design — Cony rultation —~ Complete Plant 

oulgiesia acid phosphoric acid 
nitric acid oxidation of ammonia 
nitrogen oducts —_ acid concentration 
surplus dioxide — carbon bisulphate 


11 W. 42nd Street, N. Y. 18 PE-6-0010 








HALE AND KULLGREN, INC. 
Spectalists in eee se for Rubber 


A Complete Engineering Service 
including: Economic Surveys; Process Design; 
Installation; Contracting and Operation. 


613 E. Tallmadge Ave., Akron 10, Ohio 











JAMES P. O’DONNELL 
Engineer 
CHEMICAL AND PETKOLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 


39 Broadway, New York 6 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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CHEMICAL ENGINEERS 
An active, confidential service! 
Interview at your convenience. 
Coll SUADYS HU HUNTING (Consultant) 


DRAKE PSRSOMDEL, INC. 
. Madison S$ Chicago 2, lil. 








ENGINEERS — C. E., M. ont £.E. ee 
years experience—To mon 
Work for N. J.’s Top Fal 
Come in for confidential interview or send 
3 resumes for the best technical jobs. 
SELECTIVE PLACEMENT 


Employment Agency 


17 William St. Newark 2, N. J. 














FIRST CLASS MILL METALLURGIST 


To work directly under Assistant Super- 
a and jo in full charge all testing 

research large oapee per ‘concentrator 
Chile South America. Graduate engineer 
ro a with experience in operation 
milling peeps using crushing, grinding 
and froth flotation, etc. 3-year contract. 
Transportation both wae harms salary 
while bedyinen cane paid by any. In re- 
ply give com — Setatio. °P-ooll, Chemi- 
cal Enginee 


YOUNG CIVIL ENGINEERING 
GRADUATE 


With some experience in maintenance of 
track and track equipment for Railroad 
Department large Copper Company Chile, 
South America. 3-year contract. Trans- 
portation both, Ways and salary while 
traveling id by Company. In reply give 
complete details. P-6912, Chemical Engi- 
neering. 


ASSISTANT MILL METALLURGIST 


For large Copper Company Chile, South 
America. College graduate with some ex- 
erience, to work in Mill Metallurgical 
aboratory. %-year contract. Transpor- 
tation both ways and salary while travel- 
ing paid by he Ta In reply give com- 
Ee details 13, Chemical Engineer- 
ng. 


DESIGNING DRAFTSMEN 


With experience in concrete or mill con- 
struction large Copper Company Chile, 
South America. 3-year contract. Trans- 
portation both ways and salary while 
traveling paid by Sz ny. In reply give 
complete seta, 14, Chemical Engi- 
neering, 330 W. 42 ne New York 36, N. Y. 


RESEARCH CHEMISTS, 
PHYSICISTS, ENGINEERS 


The following additions to our permanent 
staff are needed for research on smokeless 
powder, rocket propeliants, detonators, 
dynamites, and other explosive chemicals. 


Chemists 

Chemical Engineers 
Physicists 
Mechanical Engineers 
Electrical Engineers 


Experienced men particularly needed for 
responsible work: salaries commensurate. 
Staff positions also available for chemical 
or mechanical engineer in estimating cost 
of proposed research processes and in 
market studies; also research librarian. 
Desirable insurance, retirement, holiday 
and vacation plans. Expanding diversified 
company makes advance possible to vari- 
ous fields. Submit detailed resume includ- 
ing salary requirement. 


Employment Manager 
OLIN INDUSTRIES, INC. 


Explosives Division 
East Alton, Illinois 




















ASSISTANT PROJECT ENGINEERS 


Minimum 3 xperience in various details 

of process t , to a cs casein the work 

of an engineering team, under direction 
Engineer. 





under 
chemical ‘engi of process plants, 


including specification process equipment. 


MECHANICAL PROCESS ENGINEER 


Senior level, 3 years’ experience in 
process plant design. rnoriaces, In chomicel 
hail code vessels, and other fabricated 
a See. gen of drives, ma- 
terials — ing a , Switch-gear. 

The a require one to three years 
field ave ott a ay operation oanier start up. 
They present excellent opportunity for advancement 
into’! key positions, 

Please address replies to: 


LUKENS orem, aren 
COATESVILLE, PENNSYLVANIA 


PLANT ENGINEER 


Large, established, nationally known com- 


and engineering in one of its soap plants. 
Experience in maintenance and/or opera- 
tion of soap and synthetic detergent pro- 
duction equipment desirable but not essen- 
tial. Age 28-35. With reply include com- 
plete resume, recent photograph if avail- 
able, and salary requirements. 


P-7139, Chemical Engineeaging 
620 N. Michigan Ave., Chicago 11, IIL. 








REPLIES (Bor No.): Address to office nearest you 
K: 330 W. 42nd 8t. (36) 
CHICAGO: 620 N. Michigan Ave, (11) 

SAN FRANCISCO: 68 Post St. (4) 





POSITIONS VACANT 


PIPING ENGINEER—Salary Open. Fast grow- 

ing Construction Company wants Piping En- 
gineer capable of making detailed material 
taks offs on Powerhouse, Chemical, Paper Mill 
and Oi] Piping, and handling buying of same. 
Location central Southeast, most work lump 
sum. In experience record clearly separate 
engineering from actual construction experi- 
ence, give salary and direct supervisor each 
previous job, as well as at least 4 references 
familiar with your work. Will pay whatever 
salary ability justifies. Reply P-6683, Chemi- 
cal Engineering. 





WANTED—PRODUCTION Engineer. Unusual 

opportunity in a medium-sized organization 
for a graduate engineer with a past record of 
performance in production. Background in 
plastic or glass fibre industry helpful. In re- 
plying give full particulars. P-7195, Chemical 
Engineering. 


HEAT TRANSFER—Medium size fabricator 
requires a graduate engineer with experience 
in the rating of tubular heat transfer equip- 
ment. Position is in Pennsylvania. P-7126, 
Chemical Engineering. 
GR ADUATE CHEMIST or or Chemical Engineer— 
to take charge of raw material control and 
quality control operations in small moulded 
packing plant. At least two years experience 
or equivalent. Permanent job with well estab- 
lished firm. Write giving full details of past 
experience, personal data and salary required. 
Replies held in strict confidence, P-7116, 
Chemical Engineering. 


EMPLOYMENT SERVICES 











SALARIED POSITIONS $3,500 to $36,000. We 
offer the original personal employment serv- 
ice (established 43 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected. Ask for particulars, R. W. 
Bixby, Inc., 262 Dun Bldg., Buffalo 2, N. Y. 


SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection, under conditions assur- 
ing, if employed, full protection to present po- 
sition. Send name and address only for details. 
Personal consultation invited, Jira Thayer Jen- 
aga, Dept. B, 241 Orange St., New Haven, 
onn. 








POSITIONS WANTED 








CHEMICAL ENGINEER—broad experience 

administrative, sales and engineering work. 
Market surveys, process evaluation. Majored 
organic chemistry. Prefer New York area. 
Now unemployed. PW-7188, Chemical Engi- 
neering. 


(Continued on page 468) 











WANTED 


ASSISTANT SUPERINTENDENT 


for Sugar Factory near large city in 
Canada 


Recuirome nts: Approximately 
chemical or mechanical a "shat nearin ng doer ‘oaree. “several 


beet sugar some 
nF gp phy = efnin . 


Good permanent position for ose man, starting 
as soon as possible. 
In anetieation, which will be kept confidential, 
state personal data, education, experience, 

a PVomeneration expected and attach’ photo- 


Reply peo delay to 
P-7201, Chemical Engineering 
620 N . Michigan Ave., Chicago 11, Ill. 








NOW AVAILABLE 
YOUNG ENGINEER—WITH EXPERIENCE 


Six years excelient experience as chief engineer 
of targe Midwest processing plant. Not yet 35. 
Have supervised 10 man engineering department, 
installed nearly $500,000.00 worth of electric, 
steam and processing equipment in recent plant 
modernization. B. S. M. E. with some specialized 
post-graduate work, plus over two years engineering 
and command duty afloat in the Navy. Presently 
employed in $9000 bracket but desire a top engl- 
neering position in the power or process fields on 
the West Coast, preferably in Northern California. 
Write 


PW-7038, Chemical Engineering 
68 Post St., San Francisco 4, Calif. 














Additional Employment & Business Opportunity Advertising on page 468 
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SEARCHLIGHT SECTION 


ad 


YOU BUY WITH cy 


Yo, oes 





36 YEARS AGO 


CON $i DEN( [- i In 1917 the price-per-ton of pthalic anhy- 
| dride (one of our larger tonnage organic 


chemicals from coal tars) was $4.25 a 


when you deal with Hi pound, But due to the development of 


America’s chemical industry, the price 


es om dd i] dropped to 15¢ per pound in 1942 and 
LIDATED HH has remained low ever since, while pro- 
HHH} duction has mounted! 


TRIPLE-A RATED i “CONSOLIDATED” 
ESTABLISHED FOR 36 YEARS | SERVING THIS INDUSTRY SINCE _ 





R 
NEW STAINLESS STEEL | ROTARY KILNS & DRYERS 
*x60° Calciners, made by Struthers 

FABRICATION Wells. Each n 9/6” shell, Timken roller PEBBLE MILLS 
We have available excellent facilities with: Vbelied AC motor’ firing hood. All porcelain lined 
+ pd fabricatin ae Steel Tanks, seal a all in excellent condition 

eactors, Auto- and priced for quick action. —Abbe 5’ x 6’, 10 H.P, motor, 

Distillation Columns, Filter 2—Vulean Iron Works 6’x60’, complete 35x 4, 235 gal. 

Presses, Hos Heat # Exchangers, ete each with 3‘x50’ Rotary Cooler. : ane x &, , 800 gal., porcelain and 
instru » 1—7'6" , rrs lined. 
E Code ction 6"x125'; 1—8’x135’ Allis Chalmers porceiain lined, 125 gol., 


will res furnish estimat 1—Abbe #4 
4 specifications. oe ah ‘Caleiner, by Ruggles-Coles Co, 45" x 42", 


motor. 

, picts. 1—Patterson or} : ce 25 gal. 

6" x 12’ Rot Noduliz ” 
shell, Timken roller nm mg 


FILTER EQUIPMENT + Engaies-Goige Direct Hoot Rotary Dry. VIBRATING SCREENS 
XF4—54"'x25', 1 


12 8 ers—Class <a 
ei 5 Servetions Filters for 36 leaves on ~ Also 27x10" Roto Lo: 1—Tyler ——: 4’x10’, 2 a with 2 


L-B 
8—Shriver 42’'x42", Iron Filter Presses, three ¢ 5'x90'; 5’x5S0";  6'x40"; 1—Batte of two 3’x5” Tyler Hummer, 
Plate & Frame, 18, 27, 36, 54 chambers, x70". Type Generator 
He sae Shier ie Ce id Le NE, Bee Solectro, single det cam. 
16—Sperry 18x18 4 Iron, P & F, Filter i . LB g te me = etn 40 1—3’x8’ Selectze, double deck—robuilt. 
eh Disc Filt le burner, etc. 
A a 3~6 Ro st Tube. 2 Ball Size 82, dbl deck, 


a ¥ De 
—y ~ - acketed 1—Rotex, sql. deck, 20x48”. 





























tJ 
1x12" Oliver Lead:Wood Vacuum Fil- shell; I--20"x8", jacketed, with dust 
ter Acid-Resis collector and condenser. PULVERIZERS 


Filters, incl. 8x12’, EVAPORATORS 1—Raymond 5-roll, high side. 


Sliver Vacuum 
_KLUMINOM ‘Speer; FILTER PRESS 1-—-Guetuets Effect 3—Mikro Pulverize 4TH. 
ci rs, ie 
30x30"; 45 ch deeies: * cake. dria type, brass tubes 1—6"x15" Sturtevant Jaw Crusher, to 


Spear darx2a” P &F Filter Press with complete ‘with 1—24"x15 geal Crushing Rolls, “ 


1 #7 Sweelland Filter “with 20, steel 3—Molonnier 5/8 Vac, Pans,'s', 4°, 8, @. anced 
ui rtcseons pire JACKETED KETTLES sineeenasmeeae 


2—Patterson Fndry. 500 gal. stee 
DRY POWDER MIXERS jacketed closed agitated Vacuum pioel 42" Stainless Steel A.T.6M. Co. Con- 


1—Kilby peeiated Horiz. Ribbon Mixer, 
450 cu. ft. capacity. 
1—Day “30003 Horiz.; 1—Sturtevant 2000 
1—Howes 1 dbl. ribbon; 
— 30 open. to 600 


an 1—Day gal., some agitated 








HIGH SPEED MILLS 

PRICED TO SELL ai a ae a 

5—Devine #28 Vacuum Shelf Dryers, Speed Roller — with all 
each 20 shelves 59” x 78”, su roller bea and watercooled rolls 
condensers and vacuum pumps. r ~ ae 

2—Ball & Jewell #2 Rotary Cutters. , ma. 

1—Tothurst 48” steel basket Centrifu- 1—Patterson, 110 gal, 8. jum 
gal, susp. type, bottom discharge. | | DOUBLE DRUM DRYERS all cca os am sudhcs 

4—Traylor Tube, Mills, s’ x 22, 5 x z Moter. 
20’ 4'6" x 186", “4 x 17, i 1—42” x 120” Buflovak A tmospheric 
stone-lined, scoop teed, beeble Sie ornerey: nee, Haveter, Are YOUR IDLE MACHINERY 
charge, ciu pu ~ ' 

Still installed in one plant as operated a I el gy ate seer WE BUY FOR CASH 

with all accessories as used. 1—32" x 72” Buflovak Atmospheric. | SEND LIST 


ONLY A PARTIAL LIST. TELL US WHAT YOU NEED. 
































LARGEST. ANI 


2015 PARK ROW BLDG., NEW YORK 38, N. Y., — 7. 0600, Cable Address: EQUIPMENT, N. Y. 
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Modern Rebuilt Equipment U 
At Great Savings 


International Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 


Resina LC automatic Capper. 

Capem C4F 4-Head Rotary Capper. 
Fitzpatrick Model D S. S. Comminuter, 
F.M.C. Kyler A adj. Wraparound Labeler. 
Burt automatic Wraparound Labeler. 

S. & S. Gl, G2 and G6 Auger Fillers. 
Colton 2, 3RP Rotary Tablet Machines. 
Stokes 2 Cream Filler and Closer. 
Triangle Elec-Tri-Pak G2C, A6CA Fillers. 


Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 


2000 gal., 500 gal. Jacketed Mixing Tanks. 
Horix S. S. 14-Head Rotary Filler. 





Standard Knapp No. 429 Carton Sealer. 
Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz-O’Neil Mills. 
Tri-Homo #5 Colloid Mill, 74% HP. 
|. working cap. Steam Jacketed, 
eo ong Arm Mixing Tanks for mixing, 
storing or processing of your materials. 
Day 650 gal. Steam Jacketed Mixer. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 
Stokes, Day, New Era, Hottman Mixers, 


from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


Baker Perkins and Readco Heavy Duty 6 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 


J. H. Day 8 gal. Pony Mixer. 


Over 5000 Machines in Stock—Immediate Deliveries , 
Further Details and Quotations Available On Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street 





New York 12, N. Y. 


Day 100, 800, 1500, 10,000 Ibs. Dry 
Powder Mixers and ‘Sifters. 


Lee 85 gal. S. S. Jacketed Mixing Kettle. 


Pony M, ML Labelrites; World and Ermold 
Rotary and Straightway Labelers. 


Shriver 24” Jacketed, Oliver, Sweetland 
#2, Sparkler, Alsop Filters. 


Pneumatic Scale Cartoning Line, 60 and 
30 per minute. 


Oliver cellophane adjustable Wrapper. 
Miller, Scandia, Hayssen, Wrappers. 


Hudson Sharp Campbell 2W6 high-speed 
automatic cellophane Wrapper. 


Package Machy. DF, FA4, FA Wrappers. 


BDDDDDDDD DDD III II IOI 
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equipment. 








COMPLETE CRUSHING AND yo ay ed PLANT 
Crushers: Roll, Allis-Chalme: 


Crusher: Jaw, Univergaf 8x36". 

Screens: 2—Tyler-Hummer 4x10. 

Screen: 1—Rotex 40°'x84". 

Elevators, Blowers, Trough [eoren. Motors, 
Stee] Bing and Miscellaneous Items. 


rs 36x16", 24x14". 








1-30" Tolhurst imperfor- 

ln ree suspended 

1 Esnieitugel 1. king ca 
— qa wor! 
Readco 


— and Used) up to 
000 gallons. 


30—S.S. jacketed 
Kettles ove and used) 
up to 1 qullons. _ 


Stain. . 


bee 


oe drum Atmos- 


ge Dryers — 42 x 
20”, 32 « 90", 24x60". 
6—6’ oa Soe en oe 


Powder Mixers — 
to 3000 Ib. cap. 
1—New Premier 3°’ stain- 
less steel Colloid Mill 
with 7/2 hp. motor, 





Single items 


|WE BUY - WE SELL’ 


“IT PAYS— TO TRADE — WITH LOEB” 


SESSLER ESSE 
' The Right Quality... The Right Price 


WRebuilders for 25 years. Your logical-source for processing 


PARTIAL LIST—Send for complete listing 


1—Charlotte M-15 stain- 
less steel Colloid Mill 
with 15 hp. motor. 

3—Clarifiers — Sharp’ 

‘ airtight, stain. steel, 


3 hp. 
2—Steel Tashe ae gal. 
heay 


We apn ag Nettco WT- 
27, stain. steel turbine 


type. 
iis ~ “eenaitions Rietz-40 
1B orator: New — 
Ib. 


jonnier stain. steel. 


1—Oliver Filter 3’ x 4’, 
Everdur construction. 


l—Davenport Rotary 
Press, #3A, Durimet 
#20 screen pictes, 


40" x 84", single deck. 
i—Ball & Jewel #2 ball 
bearing Rotary Cutter. 
sy ~ Hytor Pump HS, 
hp. 


a 


CLASSIFIERS: 4—Akins and Wemco 54” x 33 ft. 
simplex, single screw, high weir, with syncrogear 
motor, 220/440 volt, with lifting device. Condi- 
tion like new, available now. Located Nevada. 

FLOTATION EQUIPMENT: 7 banks, 9 cells each, 
45 cubic ft. units complete with blowers, agita- 
tors, etc. Used only 6 months, condition like new. 

FILTERS: 2—Oliver 14 x 18 complete with all 
auxiliary vacuum equipment. Built 1942, used 
two months, condition like new. 

COMPRESSOR: Worthington DC2, 29/18-% x 21, 
motor 600 H.P. synchronous, 440 volt, with all 
auxiliary equipment, 

OVERHEAD ELECTRIC TRAVELING CRANE: 
Shepard Niles 7-% ton, 80 ft. span, 4 motor, 
bucket operating, 440 volt, A.C., cage control, In 
operation now, offered with or without 2-% yd. 
clam shell bucket. New condition. 

LOCOMOTIVE CRANE: Link Belt 25 ton capacity, 
standard R.R. gauge, gasoline powered, cast 
steel trucks, air brakes, with or without 1-% yd. 
Williams clam shell bucket, thoroughly modern, 
excellent condition. Located Minnesota. 


A. J, O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—3-8301 











For Sale For Sale 

I plete win in aie Kee 7 xblenion-Proet | a. 
ne. {80 "Ga less Steel Miner, 

~ouble-arm, sigma wy “with 20 hp ox 


"alae 278 Gal. 5 Mixer. 
Pebble Mitts 40 to, $00, Gai 


HIGH "eet | Roller "auls ease to 16"x40". 
otor ir nm 
watercooled. 











” Premier Colloid Mills 
2—#28! Mikro-Pulverizers with {0 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 





Complete Plants 
Phone BRunswick 8-5326 Irving Barcan Company 
249 ORIENT AVE. 

JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 





EQUIPMENT SUPPLY co. } 
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GOBS OF VALUE... 


THAT TELLS THE STORY OF 


ELB MACHINERY 





Monel Screens. 
1—Vulcan Rotary Kiln, 7’ x 120’. 


Frames, 35 Chambers. 





Delivery, 3” 


1—Feinc Stainless Steel Rotary Vacuum Filter, 5’ x 3°. 
2—Oliver Rotary Vacuum Filters, 5‘3” x 6’, 


1—Bird 24’ Monel Screen Type Centrifugal Filter. 
1—Oliver Homogenous Lead Filter, 8’ x 8’. 
1—Sperry Aluminum Plate & Frame Filter Press, 42° x 42”, 


Steel Construction with 


Closed 








DRYERS—KILNS 


— re bay J Steel Lab. Double 
er, 6x8” 
1—Ruggles Cole Rot Dryer, 71/2'x60’. 
4—Devine, Stokes & Butlovak Vacuum Shelf 
ers, 5, 9, & 12 Shelves. 
Double Drum Dryers, 32°’x90’’ 


jours Rotary Steam Tube Dryer, 


l—Huhn Rotary Steam Tube wot tg 3’x12’. 
2—Buflovak Vacuum Drum Dryers, 24’'x20". 
1—J. P. Devine Rotary Vacuum Dryer, 


5x25’. 
2—Buflovak Double Door Vacuum Shelf 
Dryers, 20 shelves each. 


FILTERS 


4—Sper rry ae Steel Filter Presses, 12” 
x 12’, Closed Delivery, 10 Chambers. 
1—Shriver a Steel Filter Press, 24” 
josed Delivery, 10 Chambers. 
$—Shriver mira Aluminum Plate & 
Frame Filter Presses, Closed Delivery, 
35 Chambers 


each. 
1—Sperry 42°42" Cast Iron Plate & Frame 
Filter Press, 16 Chambers, Closed De- 


livery. 
bnaponey 12” Bronze Plate & Frame Filter 
Press, Closed Delivery, 9 Chambers. 
1—Shriver 42x42” Evedur (Bronze) Plate & 
vane ~~ gs Press, 40 Chambers. Closed 


1—Shriver’ 36x36” Cast Iron — & Frame 
eng Press, Steam on. Cham- 


Closed Delive 
a K- 36"'x36" Cast 1 Tron Plate & Frame 
Filter =a Closed nS i 24 & 25 


5—Sweetland Filters, #2, and 12, 

1—Oliver Ro’ Steel Filter 3’xl’, 

2—Shriver 24°x24" cast iron, closed deliv- 
ery, filter presses, 3 eye, 23 chambers. 


CENTRIFUGALS 


1—Fletcher Stainless _— mee yy va 27g Type 

Centrifuge, 40° Perf 
A. T. & M. Stai wg Eg 
eo pen 48” Imperforated Bas- 


“oe 
é M. ‘Stainless Steel Suspended 
ype. Contiinne 54” Imperforated Bas- 
rs. 


Whirlwind Centrifuges, 
eee g pemetes Basket with Explosion 


1—Tolhuret “Statalees ie Suspended T 
Ce: riorated Basket. — 


lwind Coutritage, 
ronze Perforated Basket with Explosion 
Proof Motor. 
1—Tolhurst Center Slung Cen go el 36” 
Perforated Steel eet with Explosion 


Metor. 
1—Tolhurst Center Slung ie, 96” 
sonerg el one Basket oie Riplesion 


Proof 
sindieaeiien | Stainless Steel Super D Canter, 
Model PN-1 ” 
6—Sharples Hie Stainless Steel Super 
Clarifying Centrifuges. 


MIXERS 


3—Baker Perkins Steel Jacketed Mix- 
a ae gal. Working Cap., Sigma 


Bla 
1—Lightein’ Mixer, Model SAG 1000, 
10 HP Explosion Proof Motor, 
1—Nettco Drive, Model WT 27, output 
speed 16. 
1—Banbury “Mixer #1. 
1—Simpson #1 Intensive Mixer. 
4—Baker Perkins Steel Jacketed Mix- 
ers, Sigma Blades, 100 Gals. 
3—Baker Perkins Stainless Steel Jack- 
eted Mixers, Sigma Blades, 100 


Gals. 

1—J. H. oer Jacketed Powder Mixer, 
5000 lbs. Center Discharge. 

ie Steel Jack. Mixers, 700 Gals. 


Each 
ae #0 Intensive Mi “Un- 


PR vite’ Stein lecketed 


Double Arm oe oy Srxen Sigma 
Blades, 225 Gals. 

1—Baker Perkins Stainless Steel Dis- 
persion Mixer, Size 15, Type 
VUMM, 100 gals. working cap., Bo 
gals. total cap., 75 HP Drive. 


PULVERIZERS—GRINDERS—MILLS 


1-—-Mikro #3TH Mikro Pulverizer with 30 
HP Motor. 

i—Mikro #3W Pulverizer. 

1—Mikro #2TH Pulverizer, Stainless Steel 

& Bronze Construction, with Motor. 











3—Thropp 2-Roll Wanees AMilis, salle 16250", 
— #2 Buhrstone lined Pebble Mill, 


4’ 
1—Gruendler #24-40 Hammer Mill. 
1—Thropp 2-Roll Rubber Mill, 10x24”, 


MILLS 
1—Sprout Waldron #36 Attrition Mill with 
2-75 HP Motors. 


AUTOCLAVES—KETTLES—TANKS 


1—Adamson Steel Vulcanizer 6’: . 
2—Blaw Knox Steel Jacketed Autoclaves, 
300 & 500 Gals. Cap., Working Pressure 


Lbs. 
1—Glascote glass lined jack. vac. reactor, 
1600 e . (Un 


Gals. Cap., Internal Pressure 1 

Stainless Steel High Pressure Autoclave, 

0 Gals. +, 250 Lbs. Internal Pressure. 

1—Piaudler Glass Lined Jacketed Vacuum 
Reactor, 500 Gals. e 

1—Piaudler Glass Lin Jacketed Kettle 

with Anchor Type Rig — 15¢ Gals. 

12—Koven Stainless $ ed Vacuum 
Kettles, 380 Gals. 

1—Koven S. 8. Storage Tank, 1200 Gals. 


1—Koven Steel M tank, 1200 Gals. 
Cap. with Netico Drive, 10 HP Explosion 
Proof Motor, Turbin Agitator. 





Established 1856 ——_—___—_-— 
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1—Combustion Engineer 1 apie Steel 
Jacketed Autoclave, 500 1. cap., 
300 PSI internal pressure. 

1—Stewart Bolling -Roll tan 
Mill, 6" x 12”. 

eee Stainless Stee! Autoclave 
with rbine Soitates & Explosion 
Proof Dees” 200 , 225 PSI. 

1—J. H. Day Stain 4 Steel Jacketed 
Double Arm Mixer, Sigma Biades, 1 


is. 
3— Qeoulagten Stainless Steel Heat Ex- 
chainers, 45 & 500 








sq. 
1—Struthers Wells Hastelloy B Heat 
Exchanger, 450 sq. ft. Unused. 





1—Artesian Steel Jacketed Kettle, 1,000 

Gals. . ake Type Agitator, 
50 Lbs. Pressure, 

. Devine joes Vacuum Reactors, 


000 Is, Each. 
2—Bufialo Steel Pressure Tanks, 1,000 & 


10,000 Gals. -» 100 & 125 ASME 
hones Cap. PSI, 


25—Steel Storage Tanks, 9,000-17,500 Gals. 
— —e Lined Storage Tank, 4,500 
als. Cap, 


MISCELLANEOUS 
1—Buflovak Type VRC Double Effect Monel 
Evaporator, 250 sq. 
eR Dratateee Steel Heat Exchanger, 60 


me Fe Model 3A Heavy Duty Horizon- 
tal Continuous Baler. 
~T ali Copper Condensers, 900 é 
sq. ft. 
1—Day‘on Dowd Centrifugal Pum Stain- 
jae snoee | Size ag Fo 35 GPM at 40° head, 


Worthington Worthite aaiegag with 744 


$e entrifug 
—Wertistion As #3 ‘Coles “a0 : 


_R.GELB & SONS: nc, 


CHEMICAL, 
_ STATE HIGHWAY No. 29, 
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RUBBER, OIL, 


_UNION, N. J 


PLASTIC and FOOD PROCESSING MACHINERY 


. UNionville 2- 4900 
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CHEMICAL EQUIPMENT 


CENTRIFUGES 


24” Bird, type CH, $5. 
40” Fletcher, type 304 $5. 
40” Tothurst, perforated. 


DRYERS—MISC 


30x8’ Stokes, Model 59AB, vacuum, rotary. 


5’x6’ Bilaw-Knox, Drum, 
24x28’ Proctor & Schwartz Conveyor. 


Raymond Flash Dryer, complete. 
6’x35’ Louisville Steam Tube. 


DUST COLLECTORS 


4,488 sq. ft. Sly type 360. 
2,244 sq. ft. Sly type 360, 
3,900 CFM, Dracco, $S. 


EVAPORATORS 
148 sq. ft. Buflovak, double effect, Monel. 
FILTERS 


8’x12’ Feinc, rotary, vacuum. 

8’x10’ & 11°6”x18", Oliver. 

No. 7 Sweetiand, 172 sq. ft., 41 taps. 
36” Shriver, C.1., 36 chambers. 

12” Sperry, aluminum, 10 chambers. 
5’x3’, Monel, Feinc, complete (2). 


HEAT EXCHANGERS 


5740 sq. ft. Vogt, chrome-moly tubes, 
1024 sq. ft. 8 pass, steel tubes & shell. 


400 sq. ft., 2 pass, Admiralty tubes (NEW). 


KILNS—COOLERS—DRYERS 
7’x160'x5@" (2). 

7'x 120x454". 

7'x60'x34". 

5°6"'x25'x9/16" Allis Chatmers. 

5’x30'x%%" Ruggles Cole. 

4'x60'x2". 

4'6"x40'x4%" Traylor. 

3°x24’ Monel. 





MILL 
Raymond 5 roll, high side, complete. 


PUMPS 
100 GPM @ 25’ head, Monel (4). 


REACTORS—aAcid Glass 


400 set Pfaudier, ASME. 
2,000 Sai. ais -g-5 type XXL, ASME (2). 
2/000 gal. Pfaudier, type RL, A: 


REACTOR—Stain. Steel Clad 
3,000 gal. Jackt’d, ASME (NEW). 


SCALES 


Sacking Scale with Dustite Bag Holder (2). 


SCREENS 


3’x8’ two deck, Kennedy. 
3’x8’ single deck, Kennedy. 


STORAGE TANKS 


3,400 gal. 7'4°x10’x34" type 430 SS. 
4,100 gal. 5’x28’x/,". 
6,000 gal. 8’x15‘x34" vert. ALUMINUM. 
6,500 gal. TANK CAR TANKS, 76x28’. 
8,500 gal. 8’x23’x5/16" vert. (NEW). 
12,000 gal. 8’x32’x14" (NEW). 
15,000 gal. 10°6x23’x14" (NEW). 
135,000 gal. 30’x26’ w/coils. 
(We have facilities for building of new 
tanks. Send us your inquiries.) 





PRESSURE VESSELS 


1,050 gal. 4’x12’x/." 106 PSI. 
1,200 gal. 42’’x16'x5/16" ASME 125 PSI. 
1,250 gal. 4’x14’ 106 PSI. 
8,200 gal. 8'x23'x2” 390 PSI (4). 
16,000 gal. 96''x45‘x34," ASME 150 PSI. 
30,000 gal. 10’x47’ ASME 50 PSI. 


Phone or Write for complete descriptions, prints and prices. Ask for our current catalog. 
© Send us your surplus equipment lists ¢ 
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70 PINE STREET 


HANOVER 2-4890 P| 








Stainless Steel 
Equipment Center 


We have many Standard pieces of 
Equipment with Stainless Steel 
Contact parts. We fabricate 
Stainless Steel Tanks and Coded 
Pressure Vessels; Stainless Spiral 
Mixers; Portable Agitators, etc. 
Send us your inquiries. 


Partial Listings 


2—Bird 48” S.S. Sus. Style Centrifuges DMD. 
1—Tothurst 48” §.S. Center Slung Cent. MD. 
1—Bird 12” Stee! Sus. Centrifuge XP Motor. 
1—Devine 13 Shelf Vac. Dryer 40” x 43”. 
1—Buflovak 32” x 90” Double Drum Dryer. 
1—Stokes 6 Shelf Vac. Dryer 24” x 36”. 
1—Buflovak 6’ Jack. Vac, Crystollizer. 
1—Sweetiand Filter #12-72 leaves. 
5—Wood P & F Filters 18-24-42". 
1—Sperry C.1. 24” Filter Press Hyd, Closure. 
2—Sperry 36” C.1, Filter Presses Hyd. Closures. 
8—Stainless Jack. Kettles 100 to 950 Gals. Ag. 
3—Dopp Jack. Kettles 60, 250 & 600 Gals. 
es ag Pulverizers Lab, to 2th & 2FF Stain- 
jess. 


1—Rotext Screen 40 x 120” Motor Drive. 
3—Bubble Cap Columns 27” & 36” Alum. 
2—Erie City 200HP Boilers 1SO#WP (1947). 
5—Stainless Steel Tanks—240 to 5700 Gals. 
3—Horiz. Steel Tanks 7500 to 20,000 Gais. 


We buy COMPLETE PLANTS or 
single items. Send us your lists. 


The MACHINERY & EQUIPMENT Corp 











NEW YORK 5, N. Y. 





Machinery & Equipment Merchants 








KAN 
LESTAN CORP. ROSEMONT. | PA. 





HYDRAULIC PUMPS 
2—Single acting plunger Pry vert. = 
mes power pumps, size 1%" x 6”, 
2.6 GPM, “eek 
2900s, motor driven, new 1944, price 
on request. 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. 34, Pa. 














DEAERATOR TANKS 


nused rubber- ata & S.M.E. U-69 Code Soaks, 

by 56’°0 PS! internal pressure 
Pp pais. oA iterations to suit your 
uirements. immediate delivery at $11,000 ea. 
to prior sale, For hecifieations and 
ad itional data, contact TODA 


GEORGE R. MARVIN ‘COMPANY 
1601 TAYLOR WAY TACOMA, WASHINGTON 








FOR SALE 





JAW. _CRUSHERS—7" x 12” up to 36” x 48”. 
CRUSHING ROLLS—16" x 10” up to 34” x 24”. 





RENTAL vn SALE 





4x i . yg ep up to +12. Also on 
’ Tenn, fae om 4 * 16" teat 42” Superior Meculty gyratory erasher. 


. 8.8, Mix Tanks, water jkt. 
Y FINE C USHERS —#1 #1 and #2, 
Li HEAT ROTA mrene 3" ’ 


phe ROTARY DRYERS—70" 
screen. DIESEL ENGINES — STEAM TURBINE 


GENERATORS 














BOILERS 


= r. 
ims aa nobt ns ex’’ scree! 
i" Fuller- “Lenieh ae. 
Lis—z0, # 00, 
D & BALL unie4 0 8 dia. 


New—Used & Rebuilt Kilns-—Coolers—Drye 


W. P. HEINEKEN, INC. 
50 Broad St., N. Y. 
Tel. Whitehall 4-4236 
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Cast Your Eyes Over These BRILL Buys! 


Outstanding Selections Backed by Our 
Quarter Century of Service and Dependability! 


DRYERS—KILNS 


1—Vulcan 7'x160’, 56” shell, two 12” tires 


complete. 


1—Vulcan 7'x120’, 5¢” shell, two 12” tires 


complete. 
1—Ames 6’x60’, 12” shell, two 8” tires. 
1—5’6"x25’, 2” shell, two 6” tires. 
1—Kennedy Van Saun 4’x60', 

two 12” tires, complete. 
page Dryers 7’x60', 5’x67’, 

x25’ 
2—Hersey 6'x23’, 


6x30’, 5‘x28', 3’x2 


1—Devine double ~ 0 vacuum shelf Dryer, 


having 17-159"x78” shelves. 


VY" shell, 
4'6"x40', 
5‘x23’ Hot Air Rotary 
FR poe Steam a Dryers 6'x50’, 


1—Fletcher 40” Suspended, SS, bottom dis- 
charge, perforated basket. 

1—Tolhurst 32” Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, 
discharge, perforated. 

1—Tolhurst 30” Suspended Rubber, bottom 
discharge, perforated. 

1—Tolthurst 26” Suspended, steel, bottom 
discharge, perforated. 

2—Bird lye solid bowl, rubber and 


stainles 
24x38", 18”x 


bottom 


4—Bird 36"x72", 36x50", 
28” solid bow! continuous, steel. 
2—Sharples #16P Monel Super Centrifuge. 





PULVERIZERS 
2—Raymond 4 roll High Side Mills, comp. 
1—Hardinge 414'x16" Conical steel-lined 

Ball Mill, 30 HP motor. 
1—Bauer 36” Attrition Mill 2-50 HP mtrs. 
8—Patterson 6'x8’, 5’x6’, 4’x5’, 4x4)’ 
Pebble Mills. 
5—Abbe 3’x4’, 3’x3%4’ Pebble Mills. 
2—Premier Colloid Mills 8” dia., SS 
1—Eppenbach QV7 Colloid Mill. 
2—Jeffrey 36°x24", 20°x12” 
Mills. 
BR ory as Mechanical Separators 


1—Two Roll Rubber Mill 6”x12”. 
2—Mikro No. 181, No. 1SH Pulverizers. 
1—Fitzpatrick Comminuting Mill, 5 HP. 


Hammer 


4—Devine single door vacuum shelf Dryers, 2-—Sturtevent SCI Roll Crechere. 
having 20, 10, 6 and 4-40'x43” shelves. 

5—Stokes & Buflovak Rotary Vacuum Dry- 
ers 30’x8’, 3’x15', 66x38’. 

5—Buflovak 60x144", 42”x120", 32x90” 
Atmospheric Double Drum. 

1—Single Drum 60x80" Flaker. 

1—14 Truck steam heated Dryer 1680 


LIQUIDATION 


1—New Vulcan 8'x83’ Kiln. 
1—Peabody 25,000 CFM Scrubber. 
6—Butler Barrel Loaders and Mor- 
n Drum Fillers. 
6—Steel Storage Bins 15’x12’. 
3—Riley Coal Crushers. 
1—American Pulverizer Co. 24x24 
ring Crusher, 30 HP motor. 
1—103’ centers, scraper flight 
Conveyor. 
1—Electro Dryer, size X, Type CH, 
3,000 cubic feet. 
1—Kritzer Lime Hydrator, six 
stage, 14’ diameter. 
11—Atomizer Assemblies with 20 
HP, 10,000 RPM Vert. motors. 
2—Durimet 6x6 Cent. Pumps. 
1—Goslin Birmingham 4’x8’ solid 
nickel Flaker. 
2—Milton Roy Duplex Proportion- 
ing Pumps, 212 GPH @ 
1500# pressure. 
1—tLink Belt 2'7 x 8’ Monel 
Roto-Louvre Dryer. 
1—Buflovak 412’ x 9’ steel jack- 
eted Ball Mill, 300# internal, 
125# jacket. 
1—Jeffrey 5’x9’ Monel Vibrating 


1—Selectro SS double deck 4’x10’. 
5—Sprout Waldron SS, single deck, 40”x 
84" 


1—Day Ro-Ball single deck 40’x120". 

4—Rotex #42, #22, and #11 single and 
double deck Screens. 

1—Robinson double deck 20x50". 

5—Tyler Hummer 3’x5’ triple deck. 


sq. ft. 
—Buflovak 6’ di - 
3—-Seevek 6 dinmmes, Vorwsts wnt: At 6—Tyler Hummer 3’x15’, 3’x10’, 3’x5’ single 


mospheric Crystallizers. 


deck. 
1—Abbe #2 Blutergess Sifter. 
1—Selectro Double Deck 18x48”. 
MIXERS—ALL TYPES 
4—Baker Perkins 200, 100 and 50 gallon, 
jacketed, double arm, sigma blades. 
1—Baker Perkins 300 gal. Unidor SS. 
1—Baker Perkins 35 gal. SS jacketed, 
double arm. 
1—NEW Struthers-Wells 347 SS, 12 gal. 
double arm, jacketed vacuum. 
1—Patterson 5’ dia. Conical steel. 
1—Baker Perkins 14 gal., jacketed. 
1—Baker Perkins, type JNM, 100 gal., 
jacketed, double arm. 
1—Day 30 gal. Imperial jack. double arm. 
10—Rodgers 200 to 3000# Powder Mixers. 
1—Robinson 4000# steel Powder Mixer. 
bate Port. Agitators 4% to 5 HP, 
NE 


FILTERS 


2—Oliver Monel 8’x10’ Rotary-Vacs. 
1—Oliver SS 8’x10’ Rotary-Vac. 
2—Feinc Monel 5’x3’ Rotary-Vacs. 
3—Oliver 5’3”x3’, 3’x1’ Rotary Vacuum 
Enclosed Precoat. 
8—Oliver Rotary Vacuum 11'6”x18’, 11'6” 
x14’, 8’x12’, 8’x10’, 8’x8’, 8’x6’, 3’x1’. 
2—Eimco Rotary-Vac 4’x5’, 4’x4’. 
1—Feinc steel 8’x12’ Rotary-Vac. 
2—Sweetland #12 with 72 and 36 leaves. 
1—Sweetland #10 with 18 leaves. 
1—Sweetland #7 with 27 leaves. 
3—Vallez 500 sq. ft. Rotary Pressure. 
1—Sperry 36” Recessed, 48 chambers, c.i., 
open delivery 

5—Shriver 30” Par, 30 chambers, <.i., 
open delivery. : Hot Air Table Dryer. 

8—Sperry 24” P&F, 16 chambers, c.i., 2—Herrishoff Furnaces, 5’6” and 
closed delivery. 86" diameter, multiple 

1—Shriver 24” Recessed, 30 chambers, hearths. 

c.i., open delivery. 1—Hardinge 412’ x 16” Conical 
3—Shriver 18” Recessed, 30 chambers, steel lined Ball Mill, 30 HP. 

c.i., open delivery. 1—Banbury #1A Mixer with 100/ 
2—Sperry Aluminum 30” and 24” P&F, 50 HP motor. 

22 and 26 chambers. 1—10’x50’ Horizontal 
10—Shriver Sperry Filter Press Skeletons Tank ASME 50+. 
1—#10 Sweetland with 27 steel 

leaves. 
2—Heat Exchanges 370 square 

feet, 316 SS, floating head 

ASME. 
2—Pfaudier 100 gallon, glass 

lined Stills with condensers and 

receivers. 


4—Day, Ross, 8 and 50 gal. Pony Mixers. 
MISCELLANEOUS 


20—Bucket Elevators, steel housing, 34’ to 
90’ centers, 8x5” to 24”x8” buckets. 

1—Lummus 4 dia. copper bubble cap 
Column. 

7—Stokes Vacuum Pumps 15 to 100 CFM. 

5—Devine, Buflovak, Condensers and Re- 
ceivers, 20 to 90 sq. ft. 

1—Newman 2500# Soap Crutcher. 

4—Groen 150, 125 gal., SS, jacketed, agi- 
tated Kettles, 

4—Stokes DD2, D4 Rotary Tablet Ma- 
chines. 

4—38" dia. SS Revolving Pans. 

2—Nash #4, AL671 Vacuum Pumps. 

7—Olivite, Duriron, rubber, Karbate and 
Haveg Centrifugal Pumps 6” to 2”. 


Storage 
42” to 18”, 


CENTRIFUGALS 


1—Fietcher 48” Suspended Aluminum bot- 
tom discharge, perforated basket, motor 
driven. 

2—NEW Tolhurst 40” Suspended, 316 SS, 
bottom discharge, perforated. 
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A SINGLE ITEM OR A COMPLETE PLANT 
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QUICK DELIVERY ON GUARANTEED EQUIPMENT arstimpertorste basket, 316 8/8 
SPECIAL: 5’ x 15’ Rotary Kiln Brick Lined Complete 100 OPH. 
speed a 


{—fobinsen 22° Attrition Milt. 
feet as ne “ ae stokes Vacuum Pump—i0S cfm—complete with 

ra bots Roller Milt. Lightnin D-2 and D-2A, slow speed, portable 
CAPA kt 90 x 30 P & F Filter Press—32 plates—33 frames 
Bail & Jowell & Loominster Rotary Cutters in stuck at ail times: NEW AND USED KETTLES 

| 2—U. 8. & Premier 1% H.P. Colloid Mills, Rabiner etinn, tne Giinoromesel “3” 42.5 
ERS S SeneeS 2- $000 DOUBLE RIBBON MIXERS—Jacketed 


—1007-W. 
eae Perkine heavy duty double arm Mixers, 100 28s Ferkine—Double Sigma Arm—Jacketed 




















z. Mixers single & double arm to 200 gal. Minere--199 pa. Cs 
Portabie Agitator th new 
pw ~ BM ae AN A te ADDIT TIONAL MIXERS th STOCK —Ribbon a 
tiple Clarifiers #200, 900 & 301." oes & Coe Mixers 50 to 150 gals rhe fees on Tanks—Ineulated—Com- 
—Tyler 3’x5’ Vibra’ 2 Screen. 
FILTERS Patterson 42” dia. Stainless Conical Blender. 
\—Vallez ‘) Stainiess Gyrered Leas ef Filter, if. 16 ma 4 eve type anne 
Wed Fite Feb 18", 24°, 90°, 96, tron Ps aile Elec, Avttotone Seas 2 HP. 
Owection & Oliver Rotary Vac. Filters. tse. & SPECIAL 
2—Buffal Vac. Crystal: zo 
Gould 75 Wi Ga erntt dey - day ag 250 Psi. with pumps and condensers. Like N 


We have a complete inven of Chemical Proe- 
essing Equipment on hand all times. 
SEND US YOUR INQUIRIES 
WE BUY ONE ITEM OR ENTIRE PLANTS 


‘AARON EQUIPMENT COMPANY 


v E vi 30" & 36°. 
PULVERIZERS & MILLS ‘ oe. Neigh Vag. Foe 1347 So. Ashland Avenue., 

* (Reymond Auton zer P. » ae aaah i Chicago 8, Illinois 
= 0000 af Plastic & Rubber Hydr. Presses, extruders & Injec- PHONE: CHesapeake 3-5300 


. noe Equipment. 
\—Sturtevant 30° Rock Emery Milt. : oo RD I yy a — raalrncamaba 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS ROTARY DRYERS & KILNS 


PARTIAL LISTING, WRITE FOR BULLETINS. PHONE STERLING &-9066 Hee Pw bar os, duit 6’x38’, 6x60’. 
Kilns: 6x60", 5/2’ » 8’x80. 
STEIN EQUIPMENT COMPANY _ | | ...22eiitious tourer. 


107 - 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip Ved. m Filter Magnetio Separator 
Compartment Thickener. 









































40’ Dorr 3 Ti 
6x6, eal. F 7x6 & x6 Ball 
#1 d Automatic 


CENTRIFUGES & OIL PURIFIERS || 2:22" 
je- Ku tinuous Hydra 
at a fraction of new cost i ss Shaper Fide! - & 3374 Ft 
Capacities from 100 to 225 GPH STANHOPE, 60 E. 42nd St., N. Y., 17, N. Y. 


SHARPLES YOUR PREFERRED SOURCE FOR 
Diesel Fuel and Lube Oils, Stain- GOOD REBUILT EQUIPMENT 


less Steel and Monel Bowls, Capa- —Braporators | set Boe 3500 gals. 











cities 100/150 GPH when handling Ghacrambler. island 22 Eise “O" Style M 
oils having a viscosity of 45 to 205 M—Mllls Patterson shod, @” x 18" & 4%’ x 8 
$.S.U. at 100 to 250° A AC or DC Fane ig th ee "Model 1,6 Cemplete 


Motors. © —Cutters Rotary Abbe #1—2 & 2% 
L —Louisville bets Dryer 6 
E&—Eimco 8’ x 8’ Vacuum Filter Y Deeplete 
—puteclave "3500 gal. Jktd. & Agtd. 
—Reactor, t ype 347 +} — f Cap. 
i —Imp Mill Raymond 18” Chamber 


DE LAVAL : Now Sic! Age nub Maar, 
Lube Oil Models 55N-23 & 55N-13 —Horizontal 10,000 gal. ose tae Welded 
Stainless Steel Bowls, Capacities 8 — Sparkler Filters Model &¢-D-17 & ie: 
150/250 GPH when handling oil WHAT HAVE YOU FOR SALE? 
having a viscosity of 205 S.S.U. at = wt re gaan kane. 
a temperature of 130° F., complete You can BANK on 


with Pumps and powered by 2 HP cgay: 
UIPMENT 


DC Motors. EQ 
CLS AER 
SUNDFELT EQUIPMENT COMPANY, INC. HOUSE. i c. 


220 HUDSON STREET SEATTLE 4, WASH. 
LAnder 9311 ST..BRKLYN 15.N 
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COLUMNS—STILLS 


2 Aluminum Bubble Cap Columns, 36” 
dia. x 45 plate. 
Aluminum Bubble Cap Column, 27” 
dia, x 18 plate. 
Aluminum Perforated Plate 
28” dia. x 36” plate. 
Copper Bubble Cap Columns 6° dia. 
Copper Beer Still Column 6° dia. 
Copper Column with 18—30” dia. per- 
forated plates and 10—24” dia. bub- 
ble cap plates. 
Steel and Cast Iron Bubble Cap Col- 
umn, 30” dia. x 62 plate. 


Column, 


CONDENSERS—EXCHANGERS 


Aluminum tub. 166 sq. ft. 

Alum, Coil Exch. 47 sq. ft. 

Copper tub. 20, 65, 90, 140, 1350 sq. ft. 
S.S. tub. 842, 190, 330 & 400 sq. ft. 
S.S. Coil Condensers, 40 sq. ft., 60# pr. 


DRYERS—EVAPORATORS 


Stokes #59A Jacketed Vacuum Ro- 
tary Dryer, 18” dia. x 42” long. 
Atm. Double Drum Dryers, 22” x 38”. 
Cummer Rotary Hot Air Dryer, 46” 
dia. x 26’ long. 


FILTERS 


Sweetland #10, 21 Ivs. 
Sweetland #12, 72 Ivs. 
Swenson Rotary Continuous Vacuum 
Filter: Precoat type, 8’ dia. x 8 face, 
rubber covered and lead acid proof 
construction. 
FEINC Rotary Vacuum Filter, string 
discharge, 46" dia. x 6’ face, alu- 
minum. 
Pressure Leaf Filters, 70 to 90 sq. ft. 
Shriver 36” Filter Presses, rubber cov- 
ered, closed dely., washing, hydr. 
closing. 

1 Louisville 8-roll Continuous Filter or 
Grains Press 24”. 





NOW LIQUIDATING 


Equipment of Patrick Henry Brewery, 

Marion, Indiana: 

32—Horiz. Welded Steel Tanks, dished 
heads: 10,500, 11,300 and 12,700 


6—8360 al. Vertical Nene ag Welded 

Steel Tanks, dished h 

22—8300 gal. ‘Welded Steal’ Recta 
onan ay 4 tanks—-16'10" L x 7'7” w 


—%000 . Vertical Steel Cooker, 
Jktd., Agit 


1—Dracco 
System 





neumatic Grain Conveying 


ton). 
1—Steel Shell & Tube Condenser: 1000 


sq. 

Lot of miscellaneous equipment—pumps 
coolers, scales, kettles, tanks, bot. 
tling machinery, etc. 














JUST PURCHASED 
1—Buflovak Atm. Double Drum Dryer, 
24” x 36”. 
ms Hummer Screens, 3-deck, 4’ 
x 5’. 


15—Jeffrey Vibrating Feeders #18. 

1—Stainless Steel Pressure Vessel, 600% 
WP, T304, 18” dia. x 9’4"L. 

140 sees Sept | Flanged Gate Valves, 
6000 ft. Stein Steel Nir 7304, 16 

ga., 14” & 2” OD, 63” lengths. 
1—1250 gal. Stainless Stee! Tank with 

coils, go top, 4" 7304, Agit. 
1—450 Stainless Steel Jktd. Agi- 

tat Kett le. 
a gal. Steel Jktd. Vacuum Ket- 
le. 


1—Acme #8, A Jaw venta, 9x 16 
opening; 6 HP motor. 





FOR SALE—WE OWN IT OR CONTROL IT! 


TANKS 


35 Aluminum Tanks, closed, 4, 275, 330, 


1 


480, 500, 1350 & 1450, 9000 gal. 


5 Horiz. Welded Steel Tanks. Lastiglas 


Lined, 15,200 gal. 

Vertical Rubber Lined, 6000 gal. open. 
Vertical Jacketed Pressure Tanks— 
Steel—30# steam jacket—6mm vac- 
uum internally: 

34” ID x 15’ H (approx. 700 gal.) 
1—23” ID x 10’ H (approx. 230 gal.) 
1—23" ID x 9% H (approx. 195 gal.) 
15,000 gal. Vertical Welded Steel 
Closed Fermenting Tanks, 80 Ibs. 
W.P., turbine agitator with 40 HP 
motor: 970 lin. ft. 3” pipe coil. Ex- 
cellent condition. 





KETTLES—-REACTORS 


6 gal. Nickel Autoclave, agit. 1000# 
pr. 
Stainless Steel, Type 347 Autoclave or 
pressure tank, 250# pr., Elec, heated 
850° F: 17%" dia. x 9’ high. 
Stainless Steel and Stainless Clad 
open top, steam jacketed kettles—10, 
40. 60, 80, 100, 150, 250, 500 gal. sizes, 
Stainless Steel Kettle, 950 gal., 20# 
jkt. pr., vertical agitator. Type 347 
shell, bolted C.I. top. 
300 gal. T316 Stainless Steel Jacketed 
Tanks, 10# jkt. double motion agit. 
200 gal. Read Stainless Steel Jacketed 
Kettle, double motion agit. 10 HP. 

1 3000 gal. Horiz. Steel Cooker, Vac- 
uum, Agitated. 
Aluminum Reaction Kettles, Jkid. & 
Agit., 25, 60, 100 gal. and 250 gal. 


MILLS—PULVERIZERS 


Paul Abbe #6 Pebble Mill, porcelain 
lined, 32” x 36”. 

Hardinge Conical Ball Mill, 
Liner, 4’6” dia, x24” long. 
Williams Hammer Mill, type AK; size 
A, stainless steel. 
Mikro Pulverizers, #1-SH, #1-SL 
#2-SI, #2-TH. 

Premier Colloid Mills, 6” st. st. rotor, 
type U-3 & V-3, 


Steel 








NOW LIQUIDATING 


quip of Chemical Manufacturing 
and Distributing Co., Easton, Pa.: 
1—Lightnin Agitator 3 HP—431 RPM 
1—Mikro Pulverizer #1-S! 
1—Viking Rotary Pump, 3“, 20 HP 
1—1000 gal. Stainless Clad Tank 
1—2000 Ib. Jacketed Powder Mixer 
2—Ribbon Mixers—1000#. 800+ 
Lot of Steel Stovage Tanks, Kettles, mix- 
ing tanks, pumps, scales, etc. 











STAINLESS STEEL TANKS 
IN STOCK 


5700 gal. Horiz. T304—-NEW 
4200 gal. Vert. closed, T304-—-NEW 
j., Vert., open, 10’ L x 57” W 


gal. Vert. T316 
50 Stainless Steel Tanks—from 9 gal. to 
500 gal. sizes 
8 3000 gal. Horizontal Stainless Stee! 
Tanks, ae dia. x 18°9” long, insu- 
lated and agitated. Excellent for 
transporting, storage or 9 











MISCELLANEOUS 


Bin, 275 cu. ft., T316, St. St. 

Bird Susp. Centrifugals, 48” dia. 
Stainless Steel Perforated Baskets, 
Fletcher 30” Jr. Centrifugal Extractor, 
St. St. Imperf. basket, 

DeLaval Centrifuges, models #600, 
74-11 and 94-01. 

Kux Machine Co. Model 25 Rotary 
Pellet Presses, 21 and 25 punch. 
Stokes Rotary Pellet Presses, 16 
punch, B-2, D-3, 

Selectro Vibrating Screens, stainless 
steel, 2' x 7’, double deck, enclosed. 
Stainless Steel Horizontal Sterilizer 
10# pr., 24° W x 26" H x 36” L. 
Stokes Verticgl Steel Jacketed Vac- 
uum Chamber ‘and Impregnating tank, 
30” L x 25” W x 24” D, 

Vertical Agitators—40 HP gearmotor 
with Turbo #5B drive, 70 RPM. 
Porter heavy duty jacketed double 
worm mixer—75 gal. 








STAINLESS STEEL 
FABRICATION 


a ae voiding. Water-quenched welds 
poets in Rghtos 


| one om one 
suring swe Dt delivery of tone built to 
our specifications. Over 30 MEW tanks 
in stock for ae gt Pony ces permite 
30 gal. to 5700 se 

Write: Attn. ~ FF Division 








1413 N. 6th ST. 
PHILA. 22, PA. 





EQUIPMENT CORP. 


PHONE 
STEVENSON 4-7210 


CABLE—FERI 
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SEARCHLIGHT SECTION 


BUY AMERICAN... 
OF 
AIR COMPRESSORS 


50 Y,EARS 


A FEW REPRESEN- 
TATIVE UNITS FROM 
OUR STOCK OF OVER 
300 COMPRESSORS— 
ALL MAKES—CAPACITIES AND 
PRESSURES 


80 CFM 6x5 Worthington HB 
122 CFM 7x7 Ingersoll ES-1 

211 CFM %x9 Worthington HB 
422 CFM 12%x11 American AF-1 
628 CFM 14x13 Ingersoll ES-1 


3-WAY SERVICE 


CHICAGO PNEUMATIC 
TWO STAGE 
PO By ey 
885 CFM 100-125 Lb. 300RPM—150HP 


1060 CFM 100-126 Lb. 360RPM—176HP 
1180 CFM 100-125 Lb. 400RPM—200HP 


Direct connected apedecqeens or 
MULTI-V-DRIVE 
Two available Rebuilt—Guaranteed 


INSPECTION INVITED 





YOU BUY 


DEPENDABILITY IN 





NEW PORTABLE 
AND REBUILT — TESTED — 
GUARANTEED 


Lindsay (Gas) 2 Pneu 
Lindsay (Gas) 2 Pneu 
Worthington (Gas) 2 Pneu 

M Smith (Gas) 2 Pneu 
Ingersoll (Oil) 2 Pneu 

M Worthington (Gas) 2 Pneu 
Worthington (Gas) 4 Pneu 
Worthington (Gas) 2 Pneu 
Worthington (Gas) 4 Pneu 
Worthington (Gas) 4 Pneu 
bin es gp (Gas . we 
Ingersoll (Oil) 4 
Worthington( Diesel) 4 Pneu 

600 CFM Worthington (Diesel) 4 Pneu 




















@ 1—WE SELL REBUILTS... 
@ 2—WE BUILD COMPRESSORS... 
@ 3—WE RENT COMPRESSORS... 


VACUUM PUMPS (DRY) 


Ingersoll 6x4 
American 6%x6 
M Ingersoll 5/5x3% 
Ingersoll 6/6x4 
Ingersoll 10x65 

Fuller C-40 
Chicago 12x6 

M Penn 14x5 
Worthington 18x7 
Worthington 18x9 
Worthington 21x9 
Worthington 22x9 
American 24x11 


PAMERICAN Air Compressor Corp. 


N.Y. CHickering 4-7665 - North Bergen,N.J. Union 5-4848 


VACUUM PUMPS 





STORAGE TANKS 


LASS LINED TANKS — USED — 3000 


vane TANKS-—-USED—54” diameter 


MISCELLANEOUS TANKS—Various sizes 


—Prompt Shipment— 


alion capacity. Welded construction— 
ully insulated. Eaulpoes with man- 
hea Suitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 


46” high (or long) \%” Steel — 
Welded construction — 1700 gallons. 


and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
CORP. 


332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: Wabash 2-0250 








MILLS—Pebble, Lab. sizes, 30”x33", 6’x8’. 
CONYETOR EW 24” Troughing with mo- 
ors. 


EXHAUSTERS—to 60000 cfm. 


PUMPS—Centrifugal, 
motors. 


PULVERIZERS—R: ond #1, 
Sturtevant #1 Ring. Wms. LG-l, 
#1. GA 30, Bradley Hercules Jr. 


CRUSHERS—82x14¥2, 11x26, 18x36, 24x36. 


SCREENS—Tyler Hummer 3x5, with 1 & 3 
decks. Selectro 18x48, 2 decks. 


DUST pace = egg A apg 4 compart. 
with stockings, 1080 sq. ft. 


FILTERS—Oliver 8x8, Rubber, Like new. 
With expl. prf. motors. 


KILNS—Rotary 4x30, 5x40, 6x80, 


FILTER PRESSES—24", 30”, 36°’, 42". Some 
washing, open and closed delivery. 


LAWLER COMPANY 
Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 


New to 650 gpm, 


Reg. 


with cycl. 





SURPLUS EQUIPMENT | 


Latest Type Metallurgical 
and Chemical Equipment 
Excellent Condition 
phoma Setery met ae. oe +80" 

acuum Filters All Iron 


48” 


Samp Mill—Crusher, Rolls 

Link Fnel Screw & Belt Conveyors 
Turbo Mixer Agitators 

Norblo & Sly Dust - opened 


a ae 
Oliver, . Morris, Worthington 
— cae onl ties 


truments and Controls 


= above items include all auxili 
equipment with individual motor 
control 220/440/3/60. The equipment 
may be inspected on foundations. 


Complete List with Specifications 
Available. 


THe WULCAN 
DETINNING CO. 


SEWAREN, N. J. 








CORROSION RESISTANCE DRUMS 
BUY eSELL e RECONDITION® DRUMS 


urposes 
stainless steel drums for all 


edie 
EDWARDS STEEL DRUM 
350 Rider Ave. Bronx N.Y.C. Mott Haven 9-4870 








DEPENDABLE PROCESS EQUIPMENT 
All Items in Stock ... Ready for Your 
inspection And immediate livery 


5. S. Steam jostst tattics up to, 260 ont 
paneer s mixers 50 to 

Chart lis motor 

a Aenea Dbi. Drum a per bey Dryer 4 42x100 
a a “gal. jacketed glass lined reactor w/ 


ag 
Laughiin. “Moriz. Continuous Filter 
. agitation avail. 
Gas Fired 
. screen: | 
i_ 12” = Sor w ver 
Cast tron Filter Press 24° x rr recessed 
a 
Selectro Vi Vibrating Screen 18” x 48” 
La Bour Acid Pumps 
Proctor and Schw artz 84 tray 4 
Portable Electric Liquid Mixers 1% to 3 h.p. 
CALL, WIRE, 





We Gey and 


1051-59 WEST 35™ STREET 
CHICAGO 9, ILLINOIS 








A 298 oot. 
—Stainiess Ta 





’ deep. 

roy “Alum nam: 

—Robeine vi viata (te Gietic Boose ae ‘ 
<i 











w Pressure Cookers, - Nigel & 24"x 














—New G| Contritusal Pump, 160 
i—Jeffrey Vibrating Conver 15’ ian tae ge 
i—Buflovak Jacketed | eercpnating ank A 
i—4x8 Sturtevant Jaw Crusher. 
SPECIAL: 1--#316 Stainiess 

Mead Mill #2 with ae i 7Ye % ve 


NEW AND GOOD-AS-NEW EQUIPMENT 


#316 Stainless Sot | T 5 tes, 


i—Ribbon ah dy Mixer, steam jacketed. 

i] ' = _ Stainless Steet Centrifuge. 
aun &7% - P. Motor, 

' vi. — 





iters Be del. 

Snes 100,000 Bing each. 

i—Shriver 18” Aluminum Filter 9-plates, 
4—Stokes Rotary Tablet Machines RD4. 

(0—New ete p a 


9-frames. 


iy encaed. ator & gg A 


ike 
Daven with Drive & Press—tatest model. 
Abbe Petbie & t é& he ath i, 3 ne rye, ase gy di 


H. LOEB & SON 


._, 4643 LANCASTER AVE. 
s=2 PHILADELPHIA 31, PA. 
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Reactor—100 Gal.—ASME—S.S. 304 
—NEW 

Reactor—1000 Gal.—ASME—S.S. 304 
—NEW 

Blaw Knox Autoclave—Sieel—Hori- 
zontal—Agit.—300# int. 

aor Air Dryer—18”" x 16’— 


AT&EM ea agg ast perf, 

basket—10 H.P. Ex, 

ARTHUR SQUIIENT co 
VAY NEW YORK 6, N.Y 
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ITS LIKE 
FINDIN GOLO/ 


HAMMERMILLS, CRUSHERS, 
GRINDERS, PULVERIZERS 


3655wi Sontamvattkre Pulverizers; SH screw feed: 
otori 
3655W2 Lane Supermaster No. 1 Hammer Mill; 
Mikre No. 2 TH f od ith 
Mikro Nov @F Bulverizert 1s'ste7, renee 
Mlkre No.2 Ty ' “Senenber T’x46"s 
drive. 
dogg | phon Medel D Comminutater with 
Fi res... "iodel K Comminutater with 
S HP m 
chee ‘Model J Comminutater with 
™i10-204 us. RD 12 Staintess Disintegrater with 
10-200 ee RD 18 Stainless Disintegrator with 
3293N1 Raymond tmp Ley 9’x18" with accessories. 
2383 Re omens if Medel Ne. 00 Aut. Pulverizer with 
1001N1 Witttams Model NF Hammer Mili; 257x14"s 
requ 5 
3429A7 Willams Hammer Mill 36°x18"; requires 
3429A-S-6 Williams we ilemmer Milt Ne. 4 18°48"; re- 
10-189 Williams Hammer Mill No. 40 P 
200 HP fan cooled. ae 
3429A8 Gree jonaner Pulverizer 127148" requires 150 
3192A1 prmend 4 Pyivertzer Ne. 3 chamber 8"x16". 
3429A9 Gym ~ Nee No. 40 Hammer Mill; 12’x 
40"; vouuives 66 H 
3845 we ~ roan A4@ chamber 12°x18" with 25 
10-188 say ‘Bos “Shredder Medel HM requires 100 HP 
jeter. 
™10-183 r He moter Hammer Mill Type E 42°x36" 
for 
10-191 Ste Tt pe “ex 20°x12” Swing Hammer 


y 
mitt: 20 HP mo 
™10-190 Riley Duplex ‘Attritor requires 250 HP motor. 


3331 
3324E2 
McA1501 
™m10-501 
10-202 
10-203 


BALL and PEBBLE MILLS 


3-25 

™3-26 

M3-27 

3443 

mi14-28 son Buhr lined Pebble Mill; 2'6%x3’6"; 

™m14-29 erson Porc. Lined Pebble Mill; 3/67x4’s 
direct drive. 


Abbe 50 gal. Porc. Lnd. Pebble Mill; 20°x30". 
Aste Bubr Lined Pebble Mili; 32°x36"; 2 HP 


eter. 

Abbe Bubrstone Lined Pebble Mills; 54”x60"; 
rr. direct drive. 

aes Stock of Jar Mills; single or muitipte; 

sizes. 
zeqvari L mad 100 Attriter; complete with 
7 Pim 
14-201 Porcelain Lined Pebble Mill; 
™i14-197 Sadan’ Lined Pebbie Mill; 5'x6'; 
M14-196 Patterson Bubrstone Lined Pebbie Mill; 
6.318 10 HP. 


ms Hardinge Conical Ball Mills from 22°x6' to 
4'x10’; motorized. 


MP mater Seees Sen Mili Type DB; 2'x3's37% 
alls, ec. 
Abbe ai Ball Mili; arenes 7% HP with 


3564 
14-195 
3403 
3673 
14.200 


SIFTERS—SCREENS 


Orville Simpson Retex Sifter; 20°x48"; sinsie 
jeck; moto: ortzeg 
soten Late x80"; 3 deck; 4 outlets 144 HP 


motor 
jotex Sifter; 2 decks: 3 separation; 40°x56". 
attorsen GyreCentric Ne, 300; esea? $/$; 


P motor, 
Lduthway 8/S Shaker Screen; 40x90" with 
out Waldron 40°72" 


2 Nun Si mi as" sing motorized. 
vee sin 
double a's itl 
elec Sereen V drive. 
ey Vibeatit's yt cnn ry x10’ single deck. 
ponses je Deck Oscillating Screen; 


$5-256 
$5-251 


3670-C3 
$5-252 


Gyretory Screen 





Co Jt A Screen; 2'28" with converter, 
exciter and metor. 

3484433 Sure on Steele Separater Model B 100 with 
At moter. 


SEARCHLIGHT SECTION 


NO GEIGER COUNTER NEEDED 
TO LOCATE CHOICE EQUIPMENT 


STRIKE IT RICH IN THE @apQVQ@P INVENTORY! 
This is only a PARTIAL LST. Send us Your Inquiry 





NEW EQUIPMENT FABRICATED 
TO YOUR EXACT SPECIFICATIONS 


Expedited Delivery Assured By 
FMC Diversified Engineering 


Because our staff has been supplying good rebuilt 
equipment for over 25 years, the versatile ex- 
perience gained has given us decided advantages 
over most fabricators. 


The FIRST MACHINERY CORP. has been 
delivering NEW specially fabricated equipment 
in Stainless Steel and most other metals in record 
fast time because of our highly organized specialty 
divisions. 


The FMC NEW EQUIPMENT DEPT., has 
shown a phenomenal growth to meet the needs of 
the times in giving our customers exactly what 
they need in much faster time than ordinarily 
anticipated without sacrificing quality. Needless 
to say both quality and price are highly satistac- 
tory as evidenced by the increased number of or- 
ders for FMC specially fabricated units. 


Let us quote you on your specifications. Rely 





on the FMC reputation and guaranty for your ' 
NEW equipment too. 








MIXERS 
(Heavy Duty Dough and Mass Mixers) 


3293E5 ¢. H. Day s/s 5 gal. Double Arm Jktd, Mixer: 
acuum Poser 

3566 Renee satan S/S Deuble Sigma Arms; 

12°x6 ni6 +2 HP XPL. 

JH. Day 20 Gal. Jacketed Mixer; cored masti- 

cater arms; 5 HP. 

2949 Ross Sip ba Double Arm Mixers 16°x12"s16° 


26-214 
3533E3 


J. H. Day 5 Gal. Jktd. Mixer; Vacuum 
Cover 1t% ne" moter. 

4. H. D. Jktd. 20 Gal. Double Arm 
Mixer; Pa etisd os g sion 


m2s-2i12 4. H. Day Cincinnatus No. 4 Siama Arm 
Mixer; 60 Gal. 

M26-213 J. H. Day Jktd. Hor. Mixer; 30°x35's68" with 

S HP PL meter. 


210° hae pay Jktd. Ribbon Mixer;3175 Gal, 28°x 


2337 WwW. & P. Type sete. Boutte Arm 100 gal. 
cc Seared both e: 


Ramer a ggy A Size my “Cha ass BB Type Vit 
hredding type Jacketed Mi xorgs sepive 
sigma arms: Geared both ends: 43 4°x53'x44". 
M13-192 Simpson 24° laboratory Size Mix Muller. 
3668$2 Lancaster Mix Muller No. 3 with Skip Holst. 


3427 Lancaster Mode! EAG4 Mix Muller complete 
with all accessories. 


Simpson 6 Mix Muller No. 2 with 25 HP 

motor and accessories. 

Savage 200 ib. Marshmatiow Beaters. 

$504, Pay Jacketed Ege Clipper Mixer; 20°x 

R1-225 Fa 
100, 


R1-226 
R1-224 


367701 


™Mi13-191 


2986K6 
2682 


‘olf Re winghe= Banbury Mixer 1A with 
150 HP m 


Farreti 
newly © 
Farrett Remisghes Banbury Mixer Ne. 11¢ 
660/450 motor. 


Bicguineham Benbury Mixer No. 3 


REACTORS 


3424K4 Steinioss Reactor: oli heated agitated; 24° 
3561 taintess Jktd. Agitated: 187x264" epee con- 
meer. 


3545 Stpiniges aha g Mtsctssey 5588 pals Aut Aeitatea, 


oh 
a673L9 Midler Glass Lined seta, 2 
Bia”) Phaudter Glass Lined shed Be 4) 


Mee 'sae cat senate mein 


Sisal Reseter nd egos heated with copper coll 

Sint intoss 475 Gal. Reactor 4x8’ Jacketed and 

ee $08 Sat. Jacketed Reactor; 6’ dis.x 
trelene s side 


ey Jacheted Reactor; 40°x8’ high. 
3390 500 Gal. New Jktd Agta. Reactor: 
3978 “moter ized. 


er. Glape Lined Jacketed, Agitated Re- 
3434 se a “Sai. Post tven Full Jktd. Agitated 
4-230 tes Gat. Sauter with Reflux Cen- 
3327 


lienser; 5 HP agite 
opener Steam Jk Shta. Vacuum Reactor; 650 
311362 Cop Vecuum Pans colt heated: 2000 Gal. 
jameter. 
R4-227 c tree 1000 Gat, Nitre Pot; 6’x6’s Agitoted 
or. 


m 
3598 Steel 2600 Gal. Jktd. Agt. nee or: 8x7’. 
4-231 nae Reactor; 28 He J dia. 125P8% 


4-229 mal Wapeters 3000 Gal. 10'5"x4'10"; Jacketed: 

4-225 eter; 3500 Gael. 6'x16'6"; Jacketeds 

2755 ctor; 54°x96" with steel Receiver, 
come size. 


DRYERS (Atmospheric) 

305381 s. plone s Apron Dryer; 12 Section: 
366881 Berea bee, 13 unit; 6’ W.x78'L com 
08-147 

3168 
011-155 
11-154 
11-158) 
011-15 


2 vs 


3320 
3424K2 


3670 
3424K9 
3168 
316807 

















ren yo 12 Section; 5 Pass $/S 
eee Gounter Current Atme- 
etary Com Tube Dryers 5’ x28 


14-3 Rotary Steam Tube Dryers up te 
Sater Direct Fired Rot. Oryers 3'x12' with 


Herseyemonet Direct Fired Ret. Oryer 3'x24° 
with accessories. 


DRYERS (Rotary) 
srortgontal siege. Ret. Dryer or Cooker; Vac. 
feet hoes 62°2102" with agitater 
No SSAA Rotary Vecuum Oryer; 
ecessories. 
etary | Vacuum Dryers 40°x15’ 
siwith acces 


DRYERS (Drum) 
1300McA Struthers Wells $/6 Drum Dryers 5'x18’ with 
jstigte Ret, Ve Vac. Drum Dryer; chrome plated 


het y 2 Sowet Bryer tn biel ram beers 24° reas. 
ba ange he ene ae Dryers: x 
one Ieee 


win Orum Oryers; 32°s72" and 
EVAPORATORS 
02 Some. oes he Steet & le [Ettect, 
3274 uadruple Effect Long Tube Evaper- 
3475 a ae Cast tron Evaporater; 136 
289 Rete “Gone tren Calandria type; 
Toamn” Gal. Copper 6x10’, coils, bare- 
30*xs’ 








3815 
3587 
3670 

487 Lt y Evap + 2506 
€12-161) Buthhovak Bounte Ettect Evep. C1. with 


c 

nd 100 sq. ft. exch. 
€12-162) einkes Yeapere or 6; dia. 285 sq. ft. colts; 
ike 


34978718 Jashered Crystaltizing Evaporators; 24°221's 
_—« a 








12 lens. 


FRED R. FIRSTENBERG, PRESIDENT 


FIRST MACHINERY CORP. 


157 HUDSON ST. 
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WoOrth 4-5900 


NEW YORK 13,N. Y. 
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Recent photograph optional. ATTENTIO 


CHEMICAL ENGINEERS and 
MECHANICAL ENGINEERS 
for TECHNICAL SALES and MACHINE-PLANT PROCESS, DEVELOPMENT and DESIGN 


SEVERAL UNUSUAL OPPORTUNITIES WITH PROMINENT CENTRIFUGAL AND 
PROCESS ENGINEERING ORGANIZATION AVAILABLE FOR 
Chentess Geahener fer, for technical sales and service work 
quarter in London. Foreign language facility important, but not 
Chemical Engineers for technical sales in the United States. 
Chemical Engineers for Plant Process Design. 
Experienced Mechanical Engineers for Machine Design. 


Send complete resume of background -_ 4 Se sonnet with salary anticipation and references. 


in Europe—to head- 


THE SHARPLES CORPORATION, 2300 WESTMORELAND ST., PHILA. 40, PA. 


CHEMICAL PLANT 
WANTED 


We are now manufacturing over $20,000,- 
000 in various lines and wish to expand by 
acquisition of assets or stock of one or 
more industrial companies. In our = 
tiations the sellers’ problems and wi 
will receive full consideration. Present 
personnel will normally be retained. 


Address all replies 


“Confidential” C. J. GALE, Sec. 
233 Broadway, N. Y. 7, N. Y. BA 7-1819 








WANTED 


MAINTENANCE SUPERINTENDENT 


For ore concentration plant in Colorado. 
Mechani f d but not es- 
sential. Job sequizes ability to organize 
and supervise maintenance department 
with the help of three maintenance fore- 
men. Should have 8 to 10 years experience 
in practical equipment maintenance and 
supervisory work. Salary open. 


P-6934, Chemical Engineering 
620 N. Michigan Ave., Chicago 11, Ill. 





MANUFACTURING FACILITIES 
AVAILABLE IN AUSTRALIA 


Managing Director of 
Chemical Manufacturi: 
ing the U.S.A. during 
Facilities exist at the Australian plant for 
additional manufactures. All services includ- 
ing steam, water for cooling and process, 
electrical power (D.C. & A.C.) and up-to-date 
laboratory and maintenance workshops are in 
existence. 

Companies interested in developing chemical 
manufacture in Australia should write in first 
instance to Managing Director, 


CW-7014, Chemical Engineering 
68 Post St., San Francisco 4, Calif. 





progressive Australian 
Company will be visit- 


ROTARY CONVERTERS 
FOR SALE 


2 ONLY—1500 KW Wes house rotary 
converters, 250 DC . os008 DC DC amperes, 
6 ase 60 cycle, we her each with 
13.8KV Bit Bie and and DC 
switchgear. Top operating Fe an 
2 ONLY—i500 KW Wes oun. rotary 
get ng 270 DC Volts = 
Meech, with th 


i. Exv EV transiotmers end 
PENNSYLVANIA SALT MFG. CO. 
P. O. Box 1297 Tacoma 1, Wash. 











PROCESS DESIGN ENGINEER 


Must have at least B.S. degree in chemical 
engineering and minimum of 5 to 8 
years’ experience in process design cal- 
culations, equipment selection and speci- 
fication. Permanent employment. Best 
working conditions with excellent advance- 
ment opportunity. Write or coll Person- 
nel Manager, 


RUST PROCESS DESIGN COMPANY 
RUST BUILDING 





575 Sixth Avenue Pittsburgh 19, Pa. 








POSITIONS WANTED 
(Continued from page 458) 


ADMINISTRATIVE CHEMICAL Engineer— 
Registered Professional Engineer, age 37, ex- 
perienced production plant general superin- 
tendent, production manager, fifteen years 
chemical plant administrative experience in al- 
cohol, whiskey, rayon-cellophane, fertilizer, 
sulfuric acid, soybean oil solvent extraction, 
submerged fermentations, yeast, riboflavin, 
Vitamin B-12. Also interested other flelds. Very 
adaptable. PW-7174, Chemical Engineering. 


FIVE YEARS experience with process equip- 

ment includes pilot plant research, develop- 
ment, design and operation; Industrial plant 
layout and design; Field Engineering and cus- 
tomer contact. Prefer supervisory position. 
PW-7125, Chemical Engineering. 


PROD. CHEMIST—Ph.D., 21 yrs. experience 

design, plant develop., manufacturing, ad- 
minis., Petrochemicals, detergents, radiochem, 
organics. PW-7186, Chemical Engineering. 


TROUBLE-SHOOTING, production, process 

and equipment development. 10 years ex- 
perience, mostly ery eg 3 years Navy elec- 
tronics. B.Ch. sires to use experi- 
ence in job offering more opportunity. ”W- 
6992, Chemical Engineering. 


CHEMICAL ENGINEER with minimum of 3 
years production experience for shift super- 
vision in organic chemical plant. Excellent op- 
portunity for right man in rapidly expanding 
company in New England area. Submit full 
resume. PW-6887, Chemical Engineering. 


SELLING OPPORTUNI TY WANTED 


ENGINEERING SALES. organization with es- 
tablished following in Texas and Louisiana 
chemical and refining industries desires addi- 
tional equipment, construction material, or 
maintenance line. Registered Professional En- 
gineers. RA-6264, Chemical Engineering. 
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FREE FACTS ON WESTERN MARKET 
ge Ee 


acres plant sites: excellent wareh 
facilities; phenomenal, continuing G-R-0-W-T- 
aot coat eee Date chess ch Gimste, marnee. 
distribution, etc.—or for answers to specific 
questions, write: 


Alameda County New Industries Committee 
Suite A, 427 - 13th St., Oakland, California 





FOR SALE—SURPLUS 


SPRAY DRYER 
Bowen Lab Model 837—Stainless 36 KW— 
Air Heater—440 Volt. 

OZONATOR 

Welsbach Type C9-SS—With 120V/240V 
Transformer & Controls. 

POWER SHOVEL 
Link Belt Single RH Box Car Type.—5 HP 
440V-3PH Reduction 155 RPM. 

MAGNET 

Bings Heavy Duty Model Big ne 
Tube Rectifier. 550 Volt—5S00 W: 


Engineering Division 


NOPCO CHEMICAL Co. 


Harrison, N. J. 








AVAILABLE CUSTOM REFINING FACILITIES 
© Distillation © Extractions 

© Separation © Fractionations 
®@ Drum Lots—Tank Cars 


© All Types of Crude Mixtures 
© By-Products, Residues, Wastes 
© Contaminated Solvents * 


TRULAND Chemica s 


Box 426, Union, N. J UNionville 2-7360 

















READY TO BUY 


Dyes - Chemicals - Pigments - Waxes 
Plasticizers - Solvents - Colors 
By-Products - Wastes - Equipment 


CHEMICAL SERVICE ae 
80-04 Beaver St. New York 5, N. Y 





Select from 


[z=10,000 ITEMS 
GOOD USED EQUIPMENT 


$0LD ¢ BOUGHT « TRADED 
V FULL FINANCING Up to 24 months 
V RENTAL PLAN No capitol investment 
V LAYAWAY PLAN = A deposit will hold 


M ts si 24RY AND 
w= 514 Bryant St. Sen Francisco 7, Calif. 








EVERDUR TANK 
54x126” Whitlock storage tank with copper heatin 
ae’ for peatto 6000 gallons of water m 40° 
to 1° h steam at atmos sherie. 
Tank aul ow 100 Ib. workin: \ 
be w with steam at 100 ‘bs. working pressure. 
gay P= Fn LANDAU LAUNDRY 
CHINERY CO. INC. 
305 Ten Eyck St., Brooklyn, N. Y. HYacinth 7-1616 
inspection invited 














WANTED 


Reactors, 
— 


P. O. ‘BOX 1351 
Chuch St. Sta. New York 8, N. Y. 








if there is gaything you want 
that other readers = supply 


OR us eagitien you don’t want— 
that other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 
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$$$3%$333933 8 $$$ 


HOW 
WELL 


EQUIPPED 
ARE 


$ 
$ 
$ 
$ 
$ 
% 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


YOU? 


ALO Sy eke tee 
00 1 kettles 

ite x too" c/a veruum still 
gal jktd & agtd vac reactors steel 
i jktd & agtd vac reactors steel 


ga 
gal steel jkt & agtd crystallizers 
5 gp steel agtd & coiled vac re- 


23500. 9 ost ja Koo & - vert auto- 
clav: terna 
— 


Sin. 
10—Ss 
2—Frauater 500 gal ELL jktd & agtd re- 


1—S00. oa aluminum vacuum still—coiled 
—r 500 gal vacuum stills—one 


1—475 gal s/s 316 autoclave jktd w/ad- 
ditional s/s tube bundles 80.6 sq.ft. 
as gal jktd & agtd steel reactor 
—100 gal s/s type 347 autoclaves 
ines 100 gal lead jktd reactor 


DRYERS 


1—Buflovak atmospheric double drum 
driers 5‘ x 12’ 

1—Stokes 4° x 6’ single drum drier 

2—Pittsburgh Electro driers 250 & 350 


CFM 
5—Beaird , Challenger direct heat driers 
1—Louisville 4’6” x 25’ tubular drier 


a ss cont 3 pass direct heat drier 
1—Genhrich elec truck drier 6’ x 6’ x 7’ 


























- . 











CENTRIFUGALS & FILTERS 


14—Sharples monel agen a super cen- 
trifuges explosion Pete 
1—Sharples Super-D- eee s/s 15 HP XP 
1—Sharples LM4PIJ centrifuge steel bowi 
aa ea Super centrifuge MM steel 
2—212 Sweetiand filters, hydraulic close 
1—New Bird-Young Uniy 4’ x 2’ s/s filter 
‘, 130 sq. ft. precoat 
s 
1—Eimco x : ‘veel rotary vac filter 


L-419 
1—Dorrco 6’ x 3’ steel rotary vac filter 


2—24" ae 4 oF ag 24 chambers filter 
resses ¢ 
1—24”" alum ‘filter press 14 chambers 4 


closed 
1—Shriver Te 18” ame 14 chambers filter 
ress 
1—Johnson ri rn A woes press 3 eye 


closed 13 cham 
aa 6070 s/s centrifuge 712 


1—American Tool 32” patton dump rub- 
ons De 
re mer 40" 


2— sor é 26” 


1—Burkherat 40” heresite coated lead 
lined curb centrifuge 
1—1International 18” Tebber covered per- 
forated basket centrifuge 
perforated 


1—4International 8” copper 
basket centrifuge 
1—Bock 17” s/s perf basket centrifuge 
MILLS & GRINDERS 
1—Mikro steel conten pulverizer 
Raymond a & Y hammermiills 
Gruendiler “She & 2 hammermills 
Sprout Waldron attrition mill 20” 
jeffrey type A hammermill, 10 HP 
1—Ball & Jewell #1 rotary cutter 
1—Abbe laboratory grinder 
1—Buehler 5 roll 12” x 32” high speed 
water wooly roller 


mill 
1—J. H. Day 5” x 12” lab 3 roll mill 
1—Hardinge 4’ my 14’6” granite lined tube 


mi 
1—New Charlotte #3 monel colloid mill 


EVAPORATORS & CONDENSERS 


2—100 sq. ft. 316 s/s heat exchangers 
1—75 sq. ft. s/s tubular condenser 
7—condensers 4 sq. ft. type 316 s/s 
6—Vogt direct expansion coolers, 7 pass 
s/s clad 10’ x 34’, 19,000 gals 
1—New lead 66 ¥- ft. condenser 
2——Devine 45 sq. ft. surface condensers 
oe 14 sq. ft. G/L thimble con- 


1—Zone atk ig ine wea 5007/hr 
pig E x 16’ s/s 3 bsorber w/4 trays 
9—6” oD Gubble cups 


Penk suspended cen- 
rubber suspended cen- 





Link Belt 
alk agit drives 2 to 10 HP 5 to 70 


R 
1—Robinson Size 15 cont 3-5 ton/hr 


0—Day 1 2000 ib powder mixers 
2—Day 101 acl double arm mixers 
base a! P 2% gal double arm sigma 


2—Nobert 80 quart mixers 

1—Wall t mixer, 1 HP XP 

8—Day Peerless single & double arm 
50 to 300 gal mixers 


SIFTERS 
1—Rotex #41 sifter, 40° x 10° single 


deck 
1—Rotex 20” x 84” sifter, single deck 
1—Wolfe 20” x 60” sifter s/s 4 separa- 


tions 
1—Tyler #38 sifter, 48” x 50” 
ee 32” x 72” sifter 4 separa- 


Pa Gyratory 20” sifters 


TANKS 
32000 gal s/s 304 tenks, & x 14°" 


7—10. 000 jal ‘a er sto - inks 
4—s/s —_ 1000, 

3—900 & 1200 gal o 316 
2—3000 gal Pfaudier g/1 tanks 


MISCELLANEOUS 


4—Colton auto tube fillers, #17, 7,4 & 2 
1—Capem 4 head cappers 
1—Kinex Model M semi-automatic eee 
1—Shriver r= ena m Dem 15 Gi 
“ae rubber lined cent pumps, Mo t0 
1—Steamaster 15 HP package boiler, 
complete 
3—Chic P ti 
to 950 CFM 





; CHEMICAL & PROCESS MACHINERY CORP. 


FACTORY: 52 NINTH ST. 
BROOKLYN 15, N. Y. 


Cable Address: ‘““KEMPROCESS” 


; 
% 


146 GRAND STREET 
NEW YORK 13, N. Y. 


Telephone: WOrth 4-8130 


CuemicaL Encineerinc—April 1953 


als wes evavedosuuuree 


3 








Hand-tailored to any size you need... 


... Goetze Heat Exchanger 


Gaskets 


are precision-made for longer service 


Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


Johns-Manville 





... to provide ample lap widths and uniform rib 
widths ...and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprini or template will bring a prompt 
estimate. Address Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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NOW...ALUMINUM INDUSTRIAL SIDING 
WITH MODERN ARCHITECTURAL BEAUTY! 











Sika roge'S 
Se 


Se eee 








General Contractors : 
Turner Construction Co., Struck Construction Co, 


Here's the siding material industry has 
long sought! Sharp vertical lines in 
modern design, with all the advantages 
of rustproof, corrosion-resistant alu- 
minum, ..low applied cost, long life, 
low maintenance (no painting), 
strength with light weight, heat-reflec- 
tion that improves interior comfort 
summer and winter. No wonder this is 
what General Electric chose for siding 
throughout its vast new Appliance 
Park project, It ranks tops with archi- 


One of the many large units at “Appliance Park," Buechel, Ky., where General Electric 
will consolidate its major appliance manufacturing. This new siding used throughout. 


tects, engineers, maintenance men 
and purchasing agents! 

Call Reynolds for literature and techni- 
cal assistance on this new siding. For a 
material that performs as both roofing 
and siding, ask about Industrial Corru- 
gated. Offices listed under “Building 
Materials” in classified phone books of 
principal cities. Or write 

Reynolds Metals Company, Building 
Products Division, 2042 South Ninth 
Street, Louisville 1, Kentucky. 


SPECIFICATIONS: 
METAL THICKNESS: 0.032” (22 U. S. 
Std. Ga.). 
FINISH: Stipple-embossed. 
LENGTHS: 5’, 54’, 6’, 6% and so on 
to 1344’; also 13’ 10”. Special lengths 
to order, 
WIDTH: Over-all width 33%”, nominal 
coverage 32”, 
RIBS: Pitch 4” center to center, depth 1”. 
WEIGHT: 59 Ibs. per 100 square feet, 


Military demands for aluminum reduce supply, but Reynolds is rapidly expanding production. Rated orders receive priority handling. 


rok 


SEE “MISTER PEEPERS,” starring Wally Cox, Sundays, NBC Television Network. HEAR “Fibber McGee and Molly,” Tuesdays, NBC Radio Network, 
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At the Towne Scientific School of the historic 
University of Pennsylvania in Philadelphia a C. H. 
Wheeler Water Cooling Tower has been in service 
since 1906. It was the first mechanical draft cooling 
tower built by the C. H. Wheeler Mfg. Co. and 
some believe it is the first one built in this country. 


In all these years the wood fill has never required 
replacement. It’s still distributing and breaking up 
cooling water as efficiently as the day it was first 
put in service. The inside metal casing has never 
required repairing above the water basin area. 
Another smaller C. H. Wheeler Cooling Tower has 
also served this engineering school for several dec- 
ades. Both are forced draft towers. 


These are but two of many C. H. Wheeler towers 
that have stood for twenty years and more, as testi- 
mony to the quality of workmanship and materials 
that go into every tower we build. Of course, length 
of service depends on proper care. C. H. Wheeler 
engineers have prepared a “Blue print for Operating 
and Maintaining Mechanical Draft Cooling 
Towers.” A request on your company letterhead will 
bring your copy promptly by mail. 


14 


First C., H. Wheeler forced draft 
towe: built in 1906. 4'3''x6’x53'9” 
high. Metal casing. 





fOunocEtR MEMBER 











Another, smaller C. H. Wheeler 
water ling tower pended from 
beams in another section of the 
Towne Scientific School. 





COOLING TOWER DIV.SION, 4C/ S. DEARBORN STREET, CHICAGO >, tL, 
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G-E LIMITAMP controls operation of synchronous and induction motor drives — 
will protect equipment under short-circuit conditions as high as 250,000 KVA, 


G-E Limitamp Control— 
Provides Greater Safety At High Voltages 


G-E Limitamp is a high voltage motor starter providing interrupting capacity 
up to 4800 volts... gives you quick, silent short-circuit protection for 
motors up to 2250 hp. 


Heavy duty air-break contactors with improved arcing structure permit 
a rapid duty cycle for millions of operations .. . require little maintenance. 


High interrupting capacity plus fast-acting, specially developed EJ-2 fuses, 
(which limit fault current to less than 4 cyele,) provide complete motor 
protection . . . prevent costly shutdowns. 


For safety of maintenance personnel high and low voltage compartments 
are separated by a steel barrier. Mechanical door interlocks assure motor 
circuit interruption before the fuse compartment door can be opened. 


G-E engineers study your requirements . . . design all components into 
a co-ordinated “package” that will give you adequate interrupting capacity 
for your system. 

G-E Limitamp controls are delivered totally assembled, ready for service 
and need only be put in place, the leads connected, fuses inserted . . . the 
control is ready to operate. 


For complete information contact your G-E Representative, or write for 
Bulletin GEA-5409A, General Electric Co., Sec. 781-3, Schenectady 5, N. Y. 






MAINTENANCE IS EASY—for example: arc shutes 
can be removed quickly, contact tips inspected, and 
your Limitamp control is right back in operation, 


SIMPLE TO OPERATE—G.-F ae control per- 
mits pushbutton operation for manual starting and 
stopping while meters provide a quick check on load, 


Jy 
FUSES ARE EASILY REPLACED —when the fuse 
swings forward on its hinge, it is easily lifted out 
and quickly replaced with the help of a switch hook. 


ELECTRIC 
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EVERY GRAIN OF SAND 1S REMOVED from the well water pass- 
ing through these abrasion-resistant FLO-KLEAN filters at 
the new Upjohn Company plant in Kalamazoo, Michigan. 


saves 2000 dollars a month 


FLO-KLEAN filters protect valuable equipment at pharmaceutical plant 


Maintenance records at the Upjohn Company’s 
ultra-modern plant near Kalamazoo, Michigan, show 
that FLO-KLEAN filters are responsible for saving up 
to $2000 a month in maintenance costs. 

These Cuno FLO-KLEAN filters, used to remove 
sand and gravel from incoming well water, ordinarily 
take something like a teaspoon of sand out of each 
thousand gallons. That doesn’t appear to be an im- 
pressive quantity, but it could cause serious damage 
to stainless steel valves, pumps, water softeners, 
condensers and other valuable equipment. Purity of 
process water is assured by the high-capacity FLO- 
KLEAN units. 

Recently the wall of one of their thirteen 250 feet 
deep wells gave way, dumping large quantities of 
sand and gravel into the water system. Every bit of 


eet ve * : 


AUTO-KLEAN (dise-type) 


| MICRO-KLEAN (fibre cartridge) 


this sudden deposit (almost seven cubic yards) was 
removed by the FLO-KLEAN filters. Without inter- 
rupting service, FLO-KLEAN continued its automatic 
operation and saved Upjohn a serious operating and 
maintenance loss. 

In hundreds of applications throughout industry 
the fully automatic, continuously self-cleaning FLO- 
KLEAN filters have paid for themselves many times 
over by making river, lake, or well water fit for in- 
dustrial use . . . and without loss of backwash water. 
Other uses include reclaiming industrial process 
water and coolants. If you need or use between 200 
and 100,000 gallons per minute of clean water, find 
out how FLO-KLEAN can save you money. Write for 
free FLO-KLEAN bulletin to the Cuno Engineering 
Corporation, Dept. 101F Meriden, Conn. 3.1 


FLO-KLEAN (wire-wound) 
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Wigton-Abbott Corp. bt Chie gi 

Wilfley & Sons, Inc., A. R 

Wilson Inc., Thomas C 

Williams & ‘Company, Cc. K 

Williams Patent Crusher & Pulverizer 

Company 166 

Wolverine Tube Div. of Calumet & 
oar at, SER IR Rees eee ye 329 

Worklon, Incorporated ............ -. RB435 

Worthington Corp 76-77, 367 

Wyandotte Chemicals Corp. ....... 167, 369 


3 
53, 371, 430-431 
15 


Yarnell-Waring Company 
WORN S504 is Kune bale Cy schans ees 449 
Young Radiator Co. ..........+-se00% B314 





PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. EB. Hilty, Mer. 


EMPLOYMENT 
Positions Vacant 
Positions Wanted ’ 
Selling Opportunities Wanted .... 468 
Employment Agencies 458 
Employment Services 


SPECIAL SERVICES 
Contract Work 


BUSINESS OPPORTUNITIES 
Offered 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
Equipment 


ADVERTISERS INDEX 

Aaron Equipment Co. 

American Air Compressor Corp.... 

Arthur Process Equipment Co 

Barean Co., Irving 

Brill Equipment Co. 

Chemical & Process 
Corp. 

Chemical Service Corp. 

Consolidated Products Co., 

Cummings-Landau Laundry 
chinery Co. 

Dalton Supply Co. 

Drake Personnel Inc. 

Edwards Steel Drum 

Electric Equipment Co. 

Equipment Clearing House Inc 

First Machinery Corp. 

Gale,’ C. 

Gelb é& Sons Inc., R 

Heat & Power Co. |: 

Heineken Inc., W. 

Kehoe Machinery Geis, 

Lawler Company 

Lestan Corp. 

Loeb Equipment Supply Co 

Loeb & Son, H. 

Lukens Steel Co. 

Luria Steel & Trading Corp., Er- 
man-Howell Division 466 

Machinery & Equipment Co., (Calif) 468 

Machinery&Eiquipment Co., (N.Y.C.) pot, 

Marvin Co., George R 

Metropolitan Oakland Area 

Newman Tallow & Soap Machinery 
Co 


Menus Chemical Co. 

COTA: RMGUOETIOS: a 6 ooo bhi cocoa’ 
O'Neill, A. 

Pennsylv ania Salt Mfg. Co 

Perry Equipment Corp. 

Rust Engineering Co., The........ 
Selective Placement 

Sharples Corp., The 

Stanhope, Inc., R. C 

Stein Equipment Co............... 4 
Strickler & Assoc., Dean C 

Sundfelt Equipment Co., Ine. 6 
Truland Chemical & Reginesring - 


Co. 
Union Standard Equipment Co..... 460 
Vulean Detinning Co., The 466 
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What Reader Service Does for You.-- 


This department can serve you in two ways. It is 4 complete 
classified directory fo equipment, chemicals and services offered 
in this issue Of Chemical Engineering. It is also a key to the Reader 
Service postcards (inside back cover) that will bring you free 
additional information on any of the listed items. 
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How Reader Service Works... 


ce postcards inside the back cover make it easy 
to get more in n any of the chemicals, equipment oF 
services listed ; orresponding numbers for 
each of the key page numbers int ircle the numbers 
of the items you want; fill out the F | the card to 
us. Answers will come direct fo you from the companies. The 
letters, L,R,T,B, locate ads on the page: left, right, top, bottom. 
The letters a,b,c and A,B,C indicate first, second, third, etc., item 
in an ad or ona particular page- 
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Chemical Engineering Reader: Ser via 


CHEMICALS—EQUIPMENT-—SERVICES 


What Reader Service Does for You 


This department can serve you in two ways. It is 
a complete classified directory to equipment, chemi- 
cals and services offered in this issue of Chemical 


How Reader Service Works 


The Reader Service postcard inside the back cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. The 
card has corresponding numbers for each of the 
key page numbers in this directory. 
bers of the items you want; fill 


CHEMICALS 


Adhesive 
(ea aa to aes an PSR i a 269 
Alumina 


Ammonium salts ................272C 
Bacteriostat, actamer, for toilet 
preparations 
Carbon, activated, Darco 
Carbonate of pebiaee dee 
Catalyst & catalyst supports, aluminas. . 143 
Catalysts, platinum metals.......... 381 
Catalysts, preformed 
Caustic tg in open head drums... . 369 
Chelating agents, versenes........... 338 
Chemicals 
Chemicals 
Castor oil 
Pharmaceutical 
Chlorates & perchlorates 
Chiorinating agents 
Citrasinic atid ........ 555.5. 263C, 343 
Coal chemicals 
Coatings 
Fire retardant 
Nickel 
Protective 
Protective 
Coal-tar, pitch base 
Primer and vinyl top coat...... 296 
Vapor and weather 
Colors and pigments, technical 
selection data 
Detergent 
Detergents, krecion ............... 
Diethyl malonate 
Mimethyl isophtalate 
Electrochemicals 
ery ONS i <4 sak Rea is Ss eds 364P 
Fluid catalyst. method of determining 
particle size 
Fue! oil additive 
Gallium 
Germicide, santophen 1 
Glycerine, for alkyd resins & ester 


Heat sealing compound 
High boiling phenols............. 268A 


478 


Circle the num- 


out the return page. 


Koalin, koalinitic, colloidal 

Lubricant 262C, 362C 

Lubricants, in tubes, for Nordstrom 
valves, bulletin B-220 

Lubricants, lubriplate 

Metallic phosphates ............-. 272B 

Molasses stillage products 71-72b 

Molding compound 

Naptha, fast-drying, MNA-53 

Nony! phenol 

Oil, industrial, stanoil 

Oxo alcohols 

Ozone 

Phosphates, ammonium & 
potassium 

Phosphates, solid aluminum acid, 
bonding agents 174-175g 

Phosphoric acid 

Phosphorous chlorides 

Phthalic anhydride 

Plasticizers 

Polybutenes 

Polyester .- 

Polyols, sorbitol 

Polyvinyl acetate 

Propylene glycol 

Reagents 

Reagents and fine chemicals 


174-175 


Resin coating 
Resin Mispersion§ . 0... eee ees 270B 
Resins 

Coumarone 

Ion exchange 

Piccolyte 

Printing ink 

Svnthetic 

Synthetic, cation exchanger 
Rot and mildew preventive, 

milmer 
Safetv, chemicals handling 
Seamless capsules ................ 266B 
Silicas. fine sized 335h 
Silicofluorides, organic 
Silicone rubber 


Sodium, high surface 
Sodium phosphates 
Sodium sulfate, anhydrous.......... 113 


Engineering. It is also a key to the Reader Service 
postcard (inside back cover) that will bring you free 
additional information on any of the listed items. 


address; mail the card to us. Answers will come 
direct to you from the companies. The letters, 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, c and A, B, C indicate first, 
second, third, etc., item in an ad or on a particular 


Solvents, petroleum 

Sulphur 

Sulphur dioxide, liquid 

Trichlorobenzenes 

Wool scouring agent, sterox 6. . .174-175h 


EQUIPMENT 


Absorbers, HCL 
Air and gas handling equipment 
Air heidi equipment 
Air conditioner 
Blowers 
Centrifugal 
Centrifugal, high pressure. .100-101b 
Soot 3 
Duct systems, utility sets 
Fans 
Fans, axivane 
Fans, cooling towers 
Apparel, industrial, orlon 
arrel skids 
Belts 
Conveyor 
V 


V, grommet 
Bins, storage, industrial, glazed tile. .T141 
Boiler control 366G 
Boilers, steam, gas and/or oil fired. . .161 
Casters and wheels..........-.+6+ 396M 
Castings 
Catalyst supports, alundum 178 
Contr iumes 5. i ioic ec tos os cg oD 
Centrifugals, suspended, open top. . .B342 
Chains 
Cladding machine, lead 
Classifiers, air 
Cleaner, hydraulic jet...... 255A, 
Closures, drum 
Columns. glassed steel, bulletin 

B9S-T TE . eee es pias eae 486 
Combustion chambers, HCL 


Combustion units, tandem, oil-gas. . 


Ralanced/opposed, bulletin 118... 
Refrigeration, V/W 
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Computor 364R 
res td tubes, ““U-bend”’ in 
expendable pallets .............. 329 
Containers 
Bags 
Laminated-textile, waterproof... 
Multiwall 19, 86a, 
Sharkraft 
Waterproof, paper-lined 
Drums, stainless steel 
Sacks, multiwall 
Control, pump sequence.......... 
Conveying systems, bulk handling. .. . 
Conveyors 
Belt 
Bucket elevators 
Bulk, pneumatic, bulletin 529..... 
FReavy Guty TOME cis. ce neicsie s 5 
Multi-tier 
Retractable 
Screw 
Screw, steam blanchers......... L 
Screw-t 
Coolers ee 
Cascade, impervious graphite ....2 
Fluid, dry type 
Watertube 
Coupling 
Gear 
Nylon gear 
Covers, filter element 
Disintegration equipment 
Bale breaker 
Disintegrators 
Granulators 
Laboratory machines 
Mills 
Ra ik Oe eet tae’ 
Ball, continuous conical. ...... 157¢ 
Grinding, bulletin 7121.......... 83 
Grinding, crushing & shredding. . 166 
Hammer 74 
Roller 
Roller, bulletin 06B7218 
Tube 6 
Peareabete ss «os waslecs + cwniav oa L403b 
Pulverizers 74a 
Shredders 
Dissolvers 
Drives 
Drives 
Gearmotor 
Power, fluid 
Potwer, gearmotors 
Drums, magnetic, permanent 
Dryers 
Dryers 
Monotube, book 2413 
Multi-louvre, book 2409 
Roto-louvre, book 1911-B 
Sprav 
With activated aluminas........... 65 
Drying systems 
Flash, ‘catalog 5$4-Ax o.oo. caves 280 
Freeze 
Dust collectors .............248B, 365L 
Dust collectors 
Centrifugal 
Centrifugal, bulletin 551 
Electronic, precipitor 
|) eISSN Raine 4 gare 127, 260, 377 
PE ABE i eiesa es eee 321, 388 
Ejectors, steam jet 66 
Engineering & construction, process 
equipment 
Evactors, stream-jet 
Evaporators 
Flat plate 
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Long tube film ‘type 
Multiple-effect 
Triple effect, forced circulation... .392 


Fabricators 
ig” BARR rrer a ae BP he.’ 424a 
Process equipment 365D, 389, 412 
Processing equipment 
Alloy, bulletin 893 
Lead bonded 6 6i)..06) 0.005% cope 
Stainless steel and aluminum. .R400 
Reaction vessels 33 
Steel and alloy plate 
Tanks, storage 
Wire mesh assemblies 


Fastenings, stainless steel, catalog 53D .320 
Feeders 
Chemical, solution, dry materials. .417 
Dry, scale 7 
Vibratory d 
OEY; MTIOCK 5 oe ik ks a OR 451 
Fermenters, vat 
File, blueprint 
Fillers, powder, vacuum 
Filter aids, celite 
FU COUN ee sce ve see e' 
Filters 
Filters 
Centrifugal 
Horizontal plate 
MEK dewaxing 
Precoat 
Pressure 
Continuous 
Valley, rotating leaf......... L400b 
Salt, continuous vacuum type. ..L400d 
Stainless steel, porus 
String discharge 
Vertical 
Clarification & solids recovery. .10b 
For liquid clarification 
Water, automatic, self-cleaning. . .474 
Fire extinguishers 
Dry chemical 
General line 
Portable 
Fittings & fasteners, stainless steel. .T352 
Fittings 
Corrosion resistant 
Forged steel 
Pipe 
Stainless steel 
Welding 35 
Welding 
Alloy steel 
Corrosion-resistant 
Seamless 
Stainless 
Flanges 
Flanges 
Alloy steel 
Forged steel 
Floodlight, vapor proof...........25 
Furnaces 
Kettle 
With reradiating cone........... 12) 
Gaskets 
Heat exchanger 
Spiral-wound 
Gas movers 
Blowers, multi-stage ............ 289c 
Blowers, single stage............289b 
Gear turbines, close-coupled, type E 
Book B-4346 


a, 424b, 409-410a 


Generators 
Atmosphere 
Inert, bulletin 1-552........ L408b 
Nitrogen, bulletin 1-552 
Inert gas, bulletin 1-10 
Steam 
Heat exchangers 
Continuous flow, catalog No. 12. .185 
Soon A the. . sence es 295a 
Tube 
Tubular 
Heat transfer equipment, platecoils, 
bulletin P 61 
Heaters, flat radiant 
Hose & tubing, flexible metal 
Hose, flexible metal 
Instruments. .362F, 362U, 364C, 364L, 
364S, 364U, 3661, 366N, 366T 
Instruments 
Analysis cells 
Analyzers, infrared process 
Analyzers, plant stream 
Annunciator systems 
Computers, analog, bulletin B4. ..125 
Control, pressure, bulletin 5P. .TR435 
Control and detection, temperature. 30 
Control systems 
Evaporator 
4. 5) TEETER EES 
Tube expansion 200i... cise 252 
Controllers, temperature, self- 
operating 
Cycling control valve...... 
Electronic control 
Electronic recorders ........... 
Electronic transmission 
Elements, flow sensing..........3 
Flow meters, ring balance...,..... 
Gages 
Chemical 
Density 
Liquid level, non-frosting 
Tank 
Gas analysis apparatus.......... 2 
Geiger counters: oo. iiss aes 
Indicators 
Console 
Temperature 
Manual controls 
Measurement and control 
Composite catalog 5000... .418-419 


Measurement, air velocities, bulletin 
2448-G 
Meters 
Liquid 
Pressure 
Motor control centers, GEA-4979A.7 
Photometers, flame, data file 20, .L438 
Potentiometers 
Gage prembore os. cere oe kes L416 
Indicator, portable 261E 
Recorders 366F 
Resistance thermometer 362L 
Saybolt. chromometer ..... 12++-261A 
Signa! relay uiit . 6.2 cs6s eeu 261B 
Spectrometer, analytical mass...... 429 
Speed changer, miniature 
Thermistors 
Thermometers, all-metal 
Timers 
Transmitter 
Transmitters, differential, pneumatic 
Data book 1002 319 
Viscometers, synchro-lectric . 
Insulation 





Insulation 
Cement, plastic 
Magnesia, high temperature 
Rock wool, rigid block 
Jets, steam 
Joints 
Ballbearing, swivel 
Flexible 
Rotary pressure 
Junctions box 
Explosion proof 
Vapor tight 
Kettles 
Agitator, stainless steel, steam 
jacketed 
Stainless clad 
Laboratory ware, platinum 
Lamp, mercury vapor gage 
Light, moving beam warning 
Lighting fixtures, explosion-proof 
Liner, drum 
Lining 
Brick 
Porcelain, brick 
Protective, hard rubber 
Tank, saran rubber 
Magnets, non-electric, permanent. . . 
Materials handling equipment. ... . 
Materials handling systems 
Materials of construction 
Alloys, hard facin 
Alloy, hastelloy alloy 
Copper and copper alloys......... 373 
Hard rubber, tempron 247b 
Insulating, foamglas 
Metals, precious 
Gold 
Platinum 
Silver 


Nickel alloys, for pump shafts..... 426 
Plastics, industrial 285 
Polyv inyl chloride, unplasticized, 

ridgid 
Stainless steel 


Mixing equipment 
aS ere Se Pre per 126 
Agitators, turbine 
Blenders, dry 
Mills, general line, bulletin 
AH.-440-11 
Mixers 
Banburg, bulletin 189 ......... 62 
Chemical 
Double-arm 
Eppenbach, “Agi”, circular 
403 
Laboratory, catalog DH-50.. 
Portable 
Portable, electric, and air driven 
catalog B-75 
Ribbon 
Side entering 
Side entering, catalog B-104.. 
Top entering, turbine & paddle 
types, catalog B-102 
Top entering, propeller type, 
catalog B-103 
Muller, mix-muller 
Propellers 
Motor controls 


.24le 


480 


Motors 
Air, form 5072 
Electric 
Chemical, bulletin B-2201 
Chemical, pre-lubricated . 
Indoor and outdoor 
Industrial 


287 
. 430-431 
2 


Outdoor splash proof 
Syrichronous, low and high 
speed 
Nozzles, spray 
O-rings 
Ozonators 
Packaging equipment 
Bag closing machines 
Interior packaging material 
Liners 
Bag and drum, polyethylene... . 
Drum, polyethylene T 
Packings 
Braided teflon 
Pump, teflon, 711 series 
Stufhing box, teflon, 620 series... . 
Valve, teflon 
Painting equipment, spray 
Pelleter, continuous 
Pillow blocks, all steel ...........0.-- 22 
Pipe and fittings, hard rubber, 
tempron, bulletin 96-A 
Pipe and pipe fittings 
Pipe and tubing 
Stainless 


Fittings and valves 
Glass, Pyrex 
Industrial vent, transite 
Plastic 
Plastic, rigid polyvinyl 
Saran rubber lined 
Stainless, schedule 5 
Steel, saran lined 
Wood lined 
Pipelines 
Piping, shop fabricated 
Power systems, installation 
Precipitators, electrostatic 
Preheater, air, ljungstrom 
Presses, filter 
Process equipment ............... 3650 
Process equipment, commercial metal 
and alloy 
Processing equipment, alloy...... ; 
PRNONS, TOMENOUE Seok as vce 337b 
PNR oe cis acs wees 3641, 366A, 366S 
Pumps 
Acid ... 
Centrifugal 
Centrifuga: 
Catalog ETA4S2  ......550, ‘cca hae 
Corrosion-resistant 
Self-priming 
Single stage, double suction, 


bulletin No. 721.6 . 


Se er ep 295b, 453 


Chemical 

General pur 

Rubber lined, bulletin WQ-212. 368 
Controlled volume, auto-pneumatic. 261 
Dry vacuum 
Heavy duty, series R, bulletin P/1.. 
Horizontal, chemical 1 


Installation data, bulletin TS-3C. .T342 
Liquor, type CL 9 
Metering and proportioning, 

type U 
Portable 
Positive 
Rotary 
Sanitary, positive displacement. . . 
Screw, bracket type, bulletin SE-5. . 
Solids and acid handling 
Submerged centrifugal 
Vacuum, catalog 700 
Vacuum, oil sealed, mechanical, 
bulletin V-51B 
Vertical 
Chemical, bulletin V-837 
For abrasive, corrosive slurries 
bulletin, 203-6 

Purifiers 

Receptacles and plugs, heavy duty, 
waterproof 

Rectifiers, mechanical 

Refractories, brick, fused-alumina. ..165 

Roasters, multiple-hearth, skinner. .BL421 

Roll, belt return 

Safety equipment 
Respiratory protection 
Respirators, twin cartridge 

Scoops 
Oe REIS Sen ie agree 257C 
Power, automatic 

Screen, vibrating 

Seal storage bunker 

Seals, shaft, mechanical 

Separators 
Non-electric, drum type 
Specific gravity, lab-size........ M437 

Siding, industrial, aluminum 

Sifters 

Skids, magnesium barrel 

Speed reducers, worm gear 

Starters, motor, high voltage, bulletin 
GEA-5409A 

Switch 
Heavy duty 
Heavy duty safety.............. 250B 

Switchgear 
Low-voltage, booklet B-5282.....37 
With transfer bus 

Tank cars 

Tanks 
Haveg, bulletin F-6............. 131 
Storage 387, T456 
Storage, apigaee: 


Tantalum 
Temperature control 
Towers 
Condenser, for condensing 
refrigerants 
Cooling 
Cooling 
Catalog, CT-52-4 
Counterflo 
Mechanical draft 
Impervious graphite 
Tractors 


Trailers, tank 

Transformers, 
Power 
Variable 

Tra 


ips 
Steam, 
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hace nvcepewyanceqers 39 

Tray, distillation eee eee 242A 
Trucks 

PU 0 dbsreabeese-oseisadecens 284a 

BNE vscwrecnccdcotcendses 257D 

Hand, powerized ............. 284b 

Lift and fork ..........+++.+. 256B 


ee ee | 




































































A ee asia cadens aa Water treatment 


eee eee eee 





a eer ne ere 64 Water treatment 

Control Accelators, bulletin 1825-X....... 255 
Diaphragm, double seated..... 440 Demineralizers ..........-+-+ 365: 
Diaphragm, expanded outlet.... . 82 BOD CUUMORGD on ices cs ccsetie’s 365 

Corrosion-resistant ..... 18, 183, 436d Well water systems............... 133 

Cylindrical plug ...........+.+. 137 Wire cloth parts.........ccseeees 358 

Diaphragm Wire cloth rolls and fabricated 
Motor-operated, catalog FL382A..16 units. 6... cee cee eee eee T310 


Packless_ pLERS aw eb Wore eeieas 279 








Si Sneh ees chavenaaedion 
ME BI vin ces cccidsdunes 45 SERVICES 
Globe, angle check 3620 


tear out and mail 


Use This Handy Postcard to Help You in Keeping Up-to-Date 


Circle numbers of desired items, fill in reverse side, 


} ® Condenser and heat exchanger, = =— Globe, angle check............ 
copper base alloys............. 450 MOE A necenssuasseecctanacnns 436b : , 
Flow, bulletin FT-I01........... BOE IE iis kc css sonnncosnee 405 Computing service ............. LB385 
Heat exchanger, carbon and stain Pressure reducing Consultants ........0seeseeveeee 365] 
A vo viss acu aed daveusscah 301 ees eer erer rec or 273 Engineering and construction 
i... . error 362T Water ......eeeeses essere 130a Nitric acid plants .......+.++.+0 = 
Tubing — wide band, bulletin —e refineries ..........+. od 
MM ee ots Neate UN a ivcnbndcd ee Lupin catwes 
ee ll aaah table ba Regulator, bulletin 100.......... 349 Plant processes .....+..sses0005 363 
iki Gee tae BONES pi ciccsacnasapaseea 31 Plants, processes & apparatus....... . 2 
Flexible plastic, tygon........... 104 a et ay 436c Sulfuric acid plants............. 428 
= and high alloy.......... 330 Surge relief, bulletin W-2....... 130b Engineering, design & fabrication, 
MME nse sveserevecosersensias 69 Vaporizers, dowtherm ..........+.. 340 _ process equipment .............. 47 
WO, GIF av seccxsevcvedas BR385 Vessels Maintenance cleaning, with 
Lo. ee eee ar nee are 362E, 365B Lined, corrosion-resistant ........ 306 CROIIED oka kv cebwccsdas cass 249 
Valves PI iin ba bun se ceakacunkeue 155 Prototype development, equipment. . .253 
Bronze ............+- 33, 327a, 436a WE cuca cdecgaccchnenes 288b ‘Terminals, bulk liquid storage. ... 















. Items in this Reader 






87 178 
6-7 34 65 88-89 130d 187e 179 













62 78 174-1758 244A 
53 70 113 147 = 174-175b 244B 
54 80 117 150 =174-178e 244C 
55 81 119 151 174-1764 244D 
56 82 121 162 -:174-175e 244K 
87 83 123 15301 74-1761 244F 
58 84 124 154 «174-175 245 
59 85 126 1550 —-:174-175b 246A 
60 86a 126 157a 1768 2478 
61 86b 127 167b 176b 247b 
62 860 129 1570 177 248A 
63 








the Reader 


240A 242D 246B 248E 254C 256E 260A 
240B 244A 246C 260A 254D 256F 260B 
241A 244B 246D 250B 255A 256G 260C 
241B 244C 246E 252A 256B 257A 260D 
241C 244D 248A 252B 256A 268A 261A 
242A 244E 248B 263A 256B 268B 261B 
242B 244F 248C 254A 256C 250A 261C 
242C 246A 248D 254B 256D 269B 261D 
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Service section as circled below: 





. Send me these reprints, | will remit on receipt. 
13. 16.18 17.18 19 20 23° 22 2a 22) 


248B 
248C 257d 266 288¢ 86311 335b 358 


35 66 90 131 =«s«:187f 180-181 249 2570 266A 280d T312 3350 359 


250A 257A 2668 289¢ B312 336 360 
250B 








262A 2668 3728 38721 «#43872P «874E = 6874 


262B 268A 872C 38723 3872Q 374F 374M 


262C 270A 872D 372K 872R 874G 374N 
262D 2708 372E 372L 874A 374H 3740 
262E 270C 872F 372M 3748 38741 374P 
264A 270D 872G 372N 8740 3743 374Q 
266A 372A 872H 3720 374D 374K 874K 











CHEMICAL ENGINEERING: Send me more information about... 





3748 
374T 
874U 
375A 
376B 
375C 
376D 


23 


(See last Reader Service Page for descriptions.) 
24 25 26 27 


(Card expires July 1) 


BL385 1404 
BR385 RAO 
386 405 
387 406 
388 407 
389 LA08a 
301 L408b 
302 R408 
393 





376L 

375M 
375N 
3760 

376P 
375Q 
375R 























28 29 30 














Flashback .. . 


To make sure that you don’t miss any news that could 
help you with your job, Chemical Engineering is doing 
a double take for you. The listings on this and the 
following page is a repeat of the editorial listings only 
on chemicals, equipment and services featured last 
month in the New Equipment, New Products and New 
Technical Literature departments. Use the postcard 
below for more information on any item in this list. 


REE IIE PIE EE 268A 
CHEMICALS Herbicide Noa SEN pet Taer poy 260B, 262B 
ae dE EEE OR rr errr rrr 372C 
MES 3 6 bss asp ice dccuwaay 375O Methyl amyl alcohol ............. 375R 
SEES sas cic cnceeasvecses 376N Methyl glucoside ................ 260A 
Chemicals ....374F, 374M, 376A, 376R Molybdenum disulphide .......... 270D 
Chemicals from coal and petroleum. .372E Nylon, powdered ..........-.+0+5 372L 
Chloroacetaldehyde .............- 375N Paints, rubber based ............- 262E 
Coatings, protective ........ EES NUON fn 55 503 hae cadcvapieven 261B 
= WUE nsec civeccived ee Ns cs isn guccuwensceess 375G 
eee erase Sica du ob ain eS eee emir o 
Dibutyt phthalate ............+4- 375H Polyvinyl chloride, sheet........... 270C 
Disinfectant, for water............ 264A Potassium titanium fluoride........ 262D 
BP ORE OEE ES 372F, 372D ‘Primer, for vinyl..............+++ 262C 
Fatty acid ketones............2++: Se NOD Jibs awansdovscse 260C, 376K 
NUE oe as od 4 an 4-03.66 4a 3721 Sodium Hydride ................ 374N 
Fortifier, for rubber.............+ eae CNIS c's biG 63 uses 0y54de 261A, 266A 
PEE Biv esdecsvcccscneceess oe Be ry ee 375U 


— for polyvinyl chloride 


Soo ie ie aa oer 
sane caida ee eceesccccsecneve 
Sulphur hexafluoride ............ 372N 
Surfacing material .............. 261D 
Tetracarboxybutane .............. 260D 
Water repellent, silicone base...... 376L 
WOM MIRON niki va vic én ccsecves 270A 
EQUIPMENT 
PRATT TRUER TE ETE Te 375S 
Belts 

SMUNOIGT occcctsecccdeccccces 256F 
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Cleaner, heavy duty steam........ 246D 
SUE oo cc sn asa he ess breiees 376M 
CORON, BOONES 6 cs cc cscccccees 374G 
Conveying system ...........00+: 256B 
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Conveyors 
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I cease seis vavsevaces 372P 
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Equipment, wooden ........ 376E, 376F 
Extractor, solvent .......2.0.0c00- 372A 
Fabricators 

PR oie ake ods Ven been ed aton 3761 
WUE a Neeaica cas th kcaeesu esos. 372R 
Feed system, liquid chemical....... 242C 
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— eanrintnssntes tees Materials handling ......... 3720, 375B aan handles, non-slip ........... 
SUG: SOREN CODERS 5 i os ck canes Mixing equipment owers 
y i ne enpsse n agee  eapekwcs Hh Agitator, sare GOW i ks cases 244F Glass, acid absorption........... 241A 
mpulse rendering of fats......... Mixers Taps 
Instruments. . . .374J, 374L, 374 T, 376C Pulp Meade... 6 cc cc aceceecs 240A Steam... . see ee eee seceneees 376G 
Instruments Motors Trucks 
Analyzers ESSE Re Ree a any duty «20.00. .0e eee, oy 
3 se EP EE PPE TS 248A = Nozzles - ao ee ee ree 
Yh. tl a ee a OO MO DI cai sccivcsxane’ i wae 
Alinta... <.c<ceveaces 250B “Ne sunpscel n¢eneas ah kien 3740 Unloader, truck trailer. .....+.+ +. 256E 
Debecier, tle... ececscens 248C ACUUM «cee ecceesececersceccs 
Measurement transducers ....... Fe pera teers erseven ake 257A Valves... 3741, 374R, 375C, 375P 
Monitor, liquid color .......... 252A Ey SUOEE sees eee eeeereecreens 58A Valves 
i Pneumatic chart drive.......... 248D Plant models ................+-. 3760 Hydraulic relief ...........++-. 242B 
Positioner, pneumatic .......... 250A Power transmission .............. 375L Fe DONNIE 55 oon tv kdad ine on 244A 
Precision bared tubes........... 3750 ROME ivicsnsaeed sa 374D, 3740, 375F PCCD EOI T TET 244B 
Recorders Ramp, magnesium .............. 259A VON iodides eerie kere ave: 244C 
INOUE oo ok ic vated oéeod 26 ie Rls Pe BONE sea cc cves canicees 254D 
Transducer, pressure ........... 253A Rolls SERVICES 
MORAINE oi ss ios tdnes seas oe 375E Pe WIE ss 6 ab A eae WEE ORES 256A ‘Transition manufacturing ......... 376B 
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More Help for You... 


It's fast. It’s easy. Chemical Engineering's 
r Service will bring you reprints too. You can 
use the postcard to get up-to-date data on processes, 


equipment, technology. 


Now Ready... 
Chemical Engineering's Reprint 30 


Plants and Processes—a 32-page tabulation of 
1952’s most newsworthy eg ae in chemical 
construction, processes and technol Vincwoginde "31 
plant projects and 292 technology a nines 


Every Month... 


This list will help to keep you posted as to what's 
available for your files. The postcard makes it con- 
venient to order. 


1 Chemical Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($1.50). 

2 mee & Methods for Cost Estimation. 1—38 articles, 128 

. equipment, plants, operations. ($1.75). 

3 Sere, ro Methods for Cost Estimation. !I—48 pages, 
published since April 1952. ($1). 
Fire Prevention-—Developments and trends. (50¢). 
gg Development — Basic approaches, examples. 

¢). 

Crystallization—Equipment and methods. (50¢). 
Materials of Construction—J4th biennial report . . 
with directory of materials and manufacturers. ($1). 
Solvent Extraction of Oilseeds—Process principles and 
product purification. (50¢). 
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Organic Unit Processes—Recent advonces. (50¢). 
Gless—How and why it’s used in process plants. (50¢). 
Sublimation—Equipment techniques, theory. (50¢). 
Agglomerction—Methods and equipment. (50¢). 
New Processing Tools —- Trends and developments in 
equipment, techniques. (50¢). 

Defense—Con 


Plant trol disaster by enemy attack, 
espionage. (50¢). 

Pumps—Classification and characteristics . . . chemical 
pumps . how to select. (50¢). 

Reprint 220 & 22b ($1). 

Process Instrumentation—48-p. report . . . economics 
selection, push-button plants. vorse). 

Process Instr tati 16-p. chart Guide to Process 
Instrumentation Elements. 350 instruments. (35¢). 
Liquid-Liquid Extraction—-Equipment, performance and 
characteristics . . . solvents. (50¢). 

Builders of the ‘Chemical Century—The ‘ae who 
have made chemical engineering in the U. S. 
industry problems of the future. ($1). 

Size Reduction—Selection of crushing, grinding and 
pulverizing equipment. (50¢). 

Petrochemical Processes—Fiowsheets and descriptions 
of 23 major processes. (50¢). 

Adsorption—What it can do, its mechanism, latest 
design practice, expectations for the future. (50¢). 
Solids Feeders—tHow to lick feeding difficulties with 
solids and semi-solids. (50¢). 

Materials of Construction—How to evaluate, select, test 
and use protective coatings. ($1). 

Plants and Processes—a 32-p. tabulation of plant projects 
and technology advances in 1952. (75¢). 


Order C.O.D.: 


The directions of the other side of the postcard 
make ordering simple. 
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When ITE Circuit Breaker Co. found it necessary to build their own 
rolling mill to get relatively small quantities of extremely accurate 
strip, they were confronted with the problem of securing compact 
drive units for the rolls, each pair of which must operate at different 
speeds. They found as many others have, that from Master's broad 
TT T-Wee) Ml telduleliole Miul-Samaelt](e) select standard units which would give 
them the RIGHT horsepower, the RIGHT shaft speed in one compact 
unit that they could use RIGHT where they wanted it. 

Probably you will never design a rolling mill. But the-Hext time you 
need motor drives for your 
plant or product, remember tough problem by gl easy solution 
that Master Motors, available 
in thousands and.thousands of types and ratings, give you a selection 
you can get nowhere else. ‘ 

Open, enclosed, splash proof, fan-cooled, explosion proof .. . 
horizontal or vertical . . . for all phases, voltages and frequencies 

. in single speed, multi-speed and. variable speed types . . 

with or without flanges or other special features . . . with 5 types 
of gear reduction up to 432 to l' ratio, . . with electric brakes | 

. with mechanical variable’ speed units .. . and for every type 
of mounting . . . Master has them all and so can be completely 
impartial in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products . 


; 
' 


improve the economy and productivity of your plant equipment. j 
3 : 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


‘ 3 * 
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Glassed Steel —" a 


columns 
give you 


the corrosion resistance of glass 
plus the working strength of steel 


This column was designed and built by Pfaudier to 
handle a scrubbing operation involving a highly cor- 
rosive gas. Glassed steel was selected as the material 
of construction because its resistance to corrosion 
assures the user of long, if not indefinite, service life. The 
user also knows that, should his process change in 
years to come, the almost universal corrosion re- 
sistance of Pfaudler glassed steel will probably make 
this scrubber as desirable for handling the new condi- 
tions as it is for the present ones. 

Pfaudler manufactures both standard and special 
packed glassed steel columns for fractionation, adsorp- 
tion, stripping, absorption, or extraction. Standard 
diameters are from 2” to 48”. Larger diameters can 
be supplied. Where desired, columns can be furnished to 
meet performance specifications. 

To provide the structural strength required for 
columns, reactors, and other types of process equip- 
ment, Pfaudler glass is fused to steel in huge furnaces 
at temperatures of 1500-1700°F. This high temperature 
firing locks the glass to the steel and makes it hard and 
tough. 

Write for Bulletin 894-T-1, our general catalog on 
chemical processing equipment. 


PFAUDLER 
THE PFAUDLER CO., ROCHESTER 3, N. Y. 


Engineers and fabricators of corrosion 
resistant process equipment since 1884 


FACTORIES AT: Rochester, New York; Elyria, Ohio; 
Leven, Fife, Scotland; Schwetzingen-Baden, Germany 





